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ABC Study No. 48209

1.0 INTRODUCTION

As part of a remedial investigation at the Fort McClellan, Alabama, ABC Laboratories conducted
toxicity tests on soil samples collected by Shaw Environmental field personnel. All soils were

evaluated for effects on survival, weight change, and bioaccumulation for the earthworm, Eisenia
fetida.

2.0 MATERIALS AND METHODS
2.1 Soil Samples

Soil samples wege received at ABC Laboratories in multiple shipments on May 7,9,10,13, and
14,2003. Soil samples were received in 1-gallon or 1-liter plastic jars packed in ice. Chain-of-
custody documentation is presented in Appendix A. Soil samples were logged in and then
refrigerated at approximately 4 °C until processing or use. Sample receipt and identification is
presented in Table 1. Site samples RW0007, RW0008, RW0009, RW0016, and RW0023, were
designated as reference sites.

2.2 Test Organisms

Adult earthworms (Eisenia fetida) at least 2 months old with a clitellum and wei ghing at least

300 mg were utilized for testing. All worms were obtained from in-house cultures maintained at
ABC Laboratories.

2.3 Biological Test Procedures

The test procedures utilized in the performance of the 28-day earthworm toxicity and
bioaccumulation tests were based upon those procedures described in “Protocols for Short Term
Toxicity Screening of Hazardous Waste Sites” (1) and “Conducting Laboratory Soil Toxicity or
Bioaccumulation Tests with the Lumbricid Earthworm Eisenia fetida’ (2). The ABC control soil
was replicated 20 times. The first 10 replicates were used to assess control survival, growth, and
as baseline tissue for bioaccumulation. The second 10 replicates were for additional worm tissue
for the bioaccumulation baseline. Each site soil sample was replicated 10 times. The first 5
replicates were used to assess survival, effect on growth, and as tissue for bioaccumulation. The
second 5 replicates were for additional worm tissue for bioaccumulation. Each test chamber
contained 10 worms and constituted a replicate. The test chambers were approximately 1-L glass
jars containing 200 grams of site sample soil. Each test chamber was capped with a screw top lid
containing a hole in the center for air exchange. The ABC Laboratory control soil was an
artificial soil prepared by mixing, on a dry weight basis, 10% 2.36-mm screened sphagnum peat,
20% colloidal kaolinite clay, and 70% grade 70 silica sand. The control soil and each site soil
sample were hydrated to approximately 75% of water holding capacity prior to the addition of -
the worms. The test chambers were maintained in a temperature-controlled water bath adjusted
to maintain a soil temperature of 20 + 2 °C under continuous illumination at a light intensity
between 540 and 1080 lux. Worms were not fed during the test.

The number of live and dead worms in replicates 1-10 of ABC Control and in replicates 1-5 of
each site soil were enumerated at day 14 of the study. Mortality was assessed by emptying the
soil onto a tray and sorting worms from the soil. Worms were considered dead if they did not

3



ABC Study No. 48209

respond to a gentle touch to their anterior end.  All test chambers were examined at test
termination (day 28). Live and dead worms were enumerated in reps 1-10 of ABC Control and
reps 1-5 of each site soil. Surviving worms were rinsed of soil, blotted dry, weighed by replicate,
and placed into labeled zip lock bags, then frozen prior to being shipped to EMAX Laboratories
for tissue analysis. Live worms in the remaining replicates were not weighed only frozen for
tissue analysis. Worms were not purged of their gut contents prior to analysis. The criterion for
test acceptability was mean survival in the controls of 290%. Biological test data is found in
Appendix B.

2.5  Environmental Monitoring

Water bath temperatures were monitored continuously using an electronic data logging system
and daily with a mercury thermometer. Soil pH was measured in each soil sample at test
initiation and in one replicate of each soil sample at test termination. Environmental conditions
are presented in Table 2. Soil pH was measured using a Denver Instruments pH meter. Light
intensity was measured using a Li-Cor Model LI-189 hght meter equipped with a photometric
Sensor.

Soil moisture was determined by weighing out 100 grams of the soil sample into a tared
container and then re-weighing the soil after drying at approximately 100°C for at least 24 hours.
The difference between the initial soil weight and the dried soil weight divided by the weight of
the initial soil sample (100 grams) was the moisture content of the soil sample. The water
holding capacity of the soil samples was determined by adding 100 m1 of de-ionized water to the
dried soil sample and then transferring the entire contents of the soil slurry into a tared funnel
containing hydrated filter paper. The funnel was covered with aluminum foil and allowed to
drain for a minimum of 3 hours and a maximum of 24 hours. The funnel and soil were then
weighed. The water holding capacity was calculated by subtracting both the tared funnel and
filter, and dry sample weights from the total weight of the funnel and soil, and then dividing by

- the weight of the dry sample and multiplying by 100. The result was expressed as mL of water
per 100 grams of soil.

2.6 Reference Toxicant Tests

A 7-day reference toxicant test using 2-chloroacetamide was conducted on earthworms from the
ABC culture. Earthworms were tested at soil concentrations of 25, 50 and 100 mg/Kg. Twenty
earthworms were tested per treatment in duplicate replicates. Earthworm survival was assessed
after 7 days of exposure.

2.7  Statistical Analyses

Statistical analysis was conducted on 14 and 28-day survival and replicate weight change.
Statistical analysis was conducted utilizing a computerized statistical package. ABC
Laboratories utilized specially written SAS programs to calculate statistically significant
differences from controls and designated reference sites at the P = 0.05 level (3). Means
comparisons were conducted on the percént survival and percent weight change data.
Comparisons were made utilizing the ABC Control as well as the designated reference sites.
Statistical significance for animal survival and weight change was determined by hypothesis
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ABC Study No. 48209

testing using Fisher’s Exact test and Dunnett’s test respectively.

_3.0 RESULTS AND DISCUSSION
3.1 Survival

The study was initiated on May 19, 2003 and terminated on June 16, 2003. Survival was
assessed on day 14 and 28.

Day 14 survival ranged from 0% in site samples RW0010 and RW0018 to 100% in site samples

RWO0001, RW0004, RW0006, RW0008ref, RW0009ref, RW0015, RW0023ref, and RW0025.

There was 100% survival in the ABC control and 99% survival in the pooled reference sites. -
Site samples RW0001, RW0010, RW0012, RW0013, RW0018, and RW0019 were significantly
reduced for survival as compared to the ABC control and the pooled reference sites. Day 14

survival is presented in Table 3.

Day 28 survival ranged from 0% in site samples RW0002, RW0010, RW0013, and RW0018 to
100% in site samples RW0006, RW0008ref, RW0009ref, RW00015, RW0023ref, and RW0025.
There was 100% survival in the ABC control and 99% survival in the pooled reference sites.
Site samples RW0001, RW0002, RW0005, RW0010, RW0012, RW0013, RW0017,RW0018,
and RW0019 were significantly reduced for survival as compared to the ABC control and the
pooled reference sites. Day 28 survival is presented in Table 4.

The sﬁrvival in the ABC control and the reference sites met the criterion for a successful test.
3.2 Wéight Change

All samples showed a loss in weight since no feed was added during the test (Table 5). Percent
weight loss ranged from —16% in site sample RW0022 to —~100% in site samples RW0002,
Rw0010, RW0013, and RW0018. Percent weight loss in the ABC Control was -25%. Percent
weight loss in the reference sites ranged from —8% in reference site RW0007 to —23% in
- reference site RW0009. Site samples with statistically significant survival effects were removed

from statistical analysis for weight. Site sample RW0004 was statistically reduced for percent
weight loss as compared to the ABC Control. Site samples RW0007, RWO0008, and RW0022"
were also flagged as significantly different as compared to the ABC Control. Weight loss in
these site samples was less than the control and therefore not biologically significant. Site
samples RW0004 and RW0021 were significantly reduced for percent weight loss as compared
to the pooled reference sites. The ABC Control was significantly reduced for percent weight loss
as compared to the pooled reference site samples. Weight loss encountered in the control was
typical of studies conducted at ABC where no food is added during the test.

3.3  Environmental Monitoring

Water bath and soil temperatures were maintained at 20 + 2 °C. Daily mercury thermometer
readings ranged from 19.1 to 20.6 °C. Temperature as recorded with the electronic data
recording system ranged from 18.5 to 21.3 °C. Soil pH values at test initiation and termination,
soil moisture content, and soil water holding capacity for all control and site soils are presented
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~ in Table 6.

4.0

3.4  Reference Toxicant Results

After 7 days of exposure, survival was 100 % i the control 95% in the 25mg/Kg treatment.
Survival was 0 % in the 50 and 100 mg/Kg treatments. The 7-day L.Csq for 2-chloroacetamide
with E. foetida was 35mg/Kg and falls within the expected range of toxicity based upon
historical laboratory data. Reference toxicant test data are provided in Appendix E in the form of
a control chart and the statistical data for the most recent reference toxicant test.

CONCLUSIONS

The ABC control and reference site samples met the survival criterion for an acceptable study. Site
samples RW0001, RW0002, RW0005, RW0010, RW0012, RW0013, RW0017, RW0018, and
RWO0019 were significantly reduced for 28-day survival as compared to the ABC control and the
- pooled reference sites. Site sample RW0004 was statistically reduced for percent weight loss as

- compared to the ABC Control. Site samples RW0004 and RW0021 were significantly reduced for
percent weight loss as compared to the pooled reference sites. The ABC Control was significantly
reduced for percent weight loss as compared to the pooled reference site samples.

5.0
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Table 1.

Sample Receipt and Identification

Sample Sample Received at ABC Labs
Name ID. Date Tgxg)p. pH
HR-70Q-SS01-SS-RWO0001-REG RW0001 14-May-03 54 6.80
SAR-85-SS37-SS-RW0002-REG RW0002 07-May-03 5.0 6.86
SAR-85-SS34-SS-RW0004-REG RWO0004 07-May-03 32 6.69
SAR-71-SS05-SS-RW0005-REG RWO0005 09-May—03 7.4 4.97
SAR-71-SS09-SS-RW0006-REG RWOOO6 09-May-03 6.8 5.03
LMBC—REFl-SS—RWOOO7-REG RWO0007* | 10-May-03 2.5 5.25
LMBC-REF2-SS-RW0008-REG RW0008* | 14-May-03 4.7 4.75
LMBC-REF3-SS-RW0009-REG RWO0009* | 14-May-03 55 5.45
HR-77Q-SS01-SS-RW0010-REG RWO0010 09-May-03 11.6 5.56
SAR-78-8834-SS-RW0012-REG RW0012 10-May-03 1.5 5.80
SAR-77-S833-SS-RW0013-REG RW0013 09-May-03 12.0 5.37
HR-80Q-MWO02-SS-RW0014-REG RWO0014 09-May-03 12.5 5.84
SAR-77-SS50-SS-RW0015-REG RWO0015 13-May-03 1.5 5.34
MMBC-REF-SS-RW0016-REG RW0016* | 13-May-03 3.0 5.16
SAR-85-SS17-SS-RW0017-REG RWO0017 14-May-03 4.9 5.73
- SAR-78-8825-SS-RW0018-REG RWO001 8 13-May-03 43 5.79




Table 1. Cont’d

Sample Receipt and Identification

ABC Study No. 48209

Sample Sample Received at ABC Labs

Name ID. Date T(%l(ljli). pH
SAR-78-SS1 7-SS—RW0019-REG RWO0019 09-May-03 13.3 5.08
SAR-69-SS11-SS-RW0021-REG RW0021 14-May-03 1.5 527
SAR-SS-SSOZ—SS—RWOO?.Z-REG RW0022 07-May-03 3.1 6.33
HMBC-REF-SS-RW0023-REG "RWO0023?* | 10-May-03 3.0 - 7.42
SAR-70-SS12-SS-RW0024-REG RW0024 - | 09-May-03 4.8 5.41
HR-80Q-GP06-SS-RW0025-REG RWO0025 13-May-03 23 - 5.67
SAR—7 7-SS 16-SS-RW6026-REG RW0026 09-May-03 12.0 5.31

Note: ® Designated reference site

Environmental Conditions and Frequency Measured for Earthworm Tests

Table 2.
Environmental Condition Frequency of Measurement Measurement Location
(hours)
Temperature Continuously Water Bath
Soil pH Days 0 & 28 All Control & Site Samples
Light Intensity Days 0 & 28 Central Water Bath
Moisture Content & Water Prior to Initiation All Control & Site Samples
Holding Capacity
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ABC Study No. 48209

Table 3. Summary of Earthworm Test Survival Data at 14 Days
Sample ID Day 14 Percent Survival (%)
Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Treatment
A(];SPST?;I 100 100 100 100 100
100
Aa]i’;scgnltg;l 100 100 100 100 100
RW0001 100 100 100 100 100 100
RW0002 20 80 100 100 100 80 -2
RW0004 100 100 100 100 100 100
RW0005 100 90 100 100 100 98
RW0006 100 100 100 100 100 100
RW0007ref 100 100 100 100 90 98
RW0008ref 100 100 100 100 100 100
RW0009ref 100 100 100 100 100 100
RW0010 0 0 0 0 0 oh?
RW0012 60 40 60 80 70 622
RWO0013 40 30 20 40 50 ) 36 12
RW0014 100 100 100 90 | 100 98
RW0015 100 100 100 100 100 100
RW0016ref 100 90 100 100 100 98
RW0017 100 100 100 80 100 9%
RW0018 0 0 0 | 0 0 oh?

! Significant reduction in survival as compared to the ABC control (0=0.05).
? Significant reduction in survival as compared to the pooled reference sites (@=0.05).




ABC Study No. 48209

Table 3. Cont’d

Summary of Earthworm Test Survival Data at 14 Days

Day 14 Percent Survival (%)
Sample ID
Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Treatment
RW0019 70 50 90 50 100 7312
RW0021 90 100 100 80 100 94
RW0022 100 90 100 100 100 98
RW0023ref 100 100 100 100 100 | 100
RW0024 90 100 100 80 90 922
RW0025 100 100 100 100 100 100
RW0026 100 90 100 100 100 98

' Significant reduction in survival as compared to the ABC control («=0.05).
? Significant reduction in survival as compared to the pooled reference sites (¢=0.05).
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Table 4. Sunimary of Earthworm Test Sl;rvival Data at 28 Days
Sample ID Déy 28 Percent Survival
' Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Treatment
’A(iipf‘;’g"l 100 100 | 100 100 100
: : 100
A(i:pf‘;n?)" 100 | 100 100 100 100
RW0001 40 40 30. 10 0 241
RW0002 0 0 0 0 0 o'
RW0004 100 | 90 90 100 | 100 | 96
RW0005 80 70 | 90 100 70 82!
RW0006 | 100 100 100 100 100 100
RW0007ref 100 100 100 100 90 98
RWO0008ref 100 100 100 100 100 100
RW0009ref 100 100 100 100 100 100
RWO0010 0 0 0 0 0 0'
RWO0012 0 0 0 10 0 2!
RW0013 0 0 0 0 0 0!
RWO0014 100 100 100 90 100 98
RWO0015 100 100 100 100 100 100
RWO0016ref 100 90 100 100 100 98
RW0017 18 100 80 30 100 651
RWO0018 0 0 0 0 0 - 0!

Significant reduction in sufvival as compared to the ABC control and the pooled reference sites
(2=0.05).
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Table 4. Cont’d

Summary of Earthworm Test Survival Data at 28 Days

Day 28 Percent Survival
Sample ID
Rep 1 Rep 2 Rep 3 - Rep4 Rep 5 Treatment
RW0019 0 0 0 0 8 2!
RWO0021 90 100 100 90 100 96
RW0022 100 90 100 . 100 91 96
RWO0023ref 100 100 100 100 100 100
RWO0024 90 100 100 - 100 100 | 98
RW0025 100 100 100 100 100 100
RW0026 100 90 100 100 100 98

" Significant reduction in survival as compared to the ABC control and the pooled re

(a=0.05).
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ABC Study No. 48209

Table S. 28-Day Earthworm Replicate Weight Change
Weight Change (grams)
Sample ID Sam
ple Percent
Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Mean Change
ABC Control | a30 | 1068 | 0779 | -0904 | -0.660
Reps 1-5 -0.989 252
ABC Control | so0 | 1246 | 1406 | -1269 | -1.123
Reps 6-10
RW0001 3111 | -3335 | 2891 | -3.518 -3.959 -3.363 871!
RW0002 - - - - - - -100"
RW0004 2117 | 2110 | -1.896 | -1.497 -1.865 -1.897 -49 %2
RW0005 2253 | -1.974 | -1588 | -1.674 2.474 -1933 | =551
RWO0006 0809 | -0.820 | -0.843 | -0.966 -0.828 -0.853 23
RWO0007ref | -0.139 | -0.124 | -0.183 | -0.198 -0.791 -0.287 -8
RWO0008ref | -0428 | -0.541 | -0.388 | -0.563 | -+0.031 -0.378 -10
RW0009ref | -0.541 | -0.750 | -0.824 | -1.275 -0.752 -0.828 23
RW0010 - L . . B B 100!
RWO0012 - - -~ 4143 | - -3.671 99!
RWO0013 - - - - - - -100"
RWO0014 <0337 | -0.508 | -0.525 | -1.241 -1.125 -0.747 20
RW0015 0911 | -0469 | -0.675 | -0.948 -1.102 -0.821 22
RWOO16ref | -0.642 | -0.723 | -0452 | -0.777 -0.643 -0.647 -17
RW0017 4245 | -1388 | -1.971 | -3315 1741 -2.532 67"

! Site samples with statistical reduction for survival removed from weight analysis
? Significant reduction in percent weight change as compared to the ABC control
> Significant reduction in percent weight change as compared to the pooled reference sites
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ABC Study No. 48209

" Table 5. Cont’d 28-Day Earthworm Replicéte weights

q 1D Weight (grams)
ample :
Rep 1 Rep 2 Rep 3 Rep4 | Rep5 | Treatment g;r:sg:

RW0018 - - - - - - -100
RW0019 - - - - -3.671 -3.805 -99'!
RW0021 -1.937 -1.219 -0.969 -1.492 -1.362 -1.396 373
RW0022 -0.773 -0.378 -0.615 -0.308 -0.981 -0.611 -16

RWO0023ref -0.692 -0.647 -0.690 -0.336 -0.574 -0.588 .—16
RW0024 -0.872 -0.629 -0.848 -0.656 -0.609 -0.723 -19
RW0025 -0.318 -0.485 -0.926 -0.782 | -0.773 -0.657 -18
RWO0026 -0.818 -0.969 -0.388 -0.831 -0.658 -0.733 -20

! Site samples with statistical reduction for survival removed from weight analysis
? Significant reduction in percent weight change as compared to the ABC control
3 Significant reduction in percent weight change as compared to the pooled reference sites

14
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Moisture Content, Water Holding Capacity (WHC), and pH of Soils

Table 6.
Sample ID Moisturoe ' .wa(t’)(:‘pgcoilt()l'mg ' -
: Content (%) (mL/100 g) Day 0. Da?' 28
Composite Replicate 1

ABC Control 1.5 61 6.03 6.21
RW0001 14.6 35 6.57 6.78

| RW0002 18.2 36 6.38 636
RW0004 13.8 27 6.51 6.10
RW0005 227 48 -2 6.02
RW0006 20.3 47 522 5.65
- RW0007ref 16.9 41 5.13 6.81
RWO0008ref 2i.5 45 4.94 5.58
RW0009ref 18.4 37 5.49 5.78
RW0010 15.5 38 5.56 -2
RW0012 214 44 5.84 6.89
RW0013 17 44 5.38 6.69
RW0014 17.3 44 579 7.02
~ RWO0015 215 40 5.18 6.03
RWO0016ref 19.3 37 | 4.99 5.30
RW0017 21.9 46 5.75- 485
RW0018 9.2 16 5.86 -2
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ABC Study No. 48209
Table 6. Cont’d Moisture Content, Water Holding Capacity (WHC), and pH of Soils

Samplelp | Moisture Waé? Ec(;lt(;mg’ B
P Content (%) P Day 0 Day 28
, (mL/100 g) ) "
Composite Replicate 1

RW0019 23 60 | 572 533
RW0021 27.8 -151 536 6.53
RW0022 227 42 5.72 5.69
RW0023ref 15.5 33 718 695
RW0024 148 40 5.84 5.94
RWO0025 | 188 32 5.45 6.44
RW0026 16.1 a 537 6.67

Sample was received above 100% water holding capacity and tested as received.
? pH values were inadvertently not recorded for these samples.
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IT CORPORATION

A Member of The IT Group

Project Number: 800486

Project Name: Foit McClellan -

' ANALYSIS REQUEST AND
CHAIN OF CUSTODY RECORD

Samples Shipment Date:

Lab Destination:

06 MAY 2003

EMAX Laboratories, Inc.

Page 1 of 1

Bill To: Duane Nielsen
312 Directors Drive

Reference Document No: SARS85-050603-EMAX

} Knoxville TN 37923

i - Oliver Allen Lab Contact: Elizabeth Mcintyre .
Sample Coordinator: Report To: Duane Nielsen

Turnaround Time: fos,d Project Contact; Tim Roth 312 Directors Drive
Carrier/Waybill No.: urs/ Knoxville TN 37923
Special Instructions:  None
Possible Hazard Indentiﬁcation'- Radiologica! [ ] | Sample Disposal:
Non-hazard [ Flammable || Skin Irritant [ ]~ Poison B [_] Unknownﬂ Return to Client [ ]  Disposal by Lab [2< - Archive (mos.)

1. Relinquished By/
(Signature/Affiliation) - Qfﬂ

Date: «74/%3

1. Received By

Date: May 7/ o3

. . 4
Time: 400 (Signature/Affiliation) 77 . 6! /SJ 14 Time: f &! ¥eo Ak
0 . 7 / E)
2. Relinquished By Date: 2. Received By Date:
(Signature/Affiliation) Time: (Signature/Affiliation) Time:
3. Relinquished By Date: 3. Received By Date:
(Signature/Affiliation) Time: (Signature/Affiliation} Time:
Comments: None
Sample Sample Sampie Ctr Requested Testing Condition On
No Sample Name Date Time Container Gty Preservative Program Fil CID Receipt
Fwoooz IFAR-&S-SSBT-SSRWOOOZ-REG [ 06 MAY 2003 T 12:10 [1 GAL P.Bucket I 2 ]None except cool to 4 C  [Earthworm Survival Test - EPA 600/3-88- N‘ 1
7 P9
PWODM [pAR-85-S534-SS-RWO04-REG [ 06 MAY 2003 1710:00 [1 GAL P.Bucket | 2 None exceptcoolto 4 C  [Earthworm Survival Test - EPA 600/3-88- N| i
128
w0022 ‘.‘gR-Bﬁ-SSOZ-S&RWOGZ?-REG [ eMAY2003 T'08:15 [f GAL P.Bucket | 2 [None except cooifo 4 C [Earthworm Survival Test - EPA 600/3-88- N] ]

29
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. ABC Labrotories, Inc. - Form EFE 219 (04/27/00)

- : , 'ENVIRONMEN TAL SAMPLES--CHEMISTRY ON RECEIPT

SponSor L -E/”ﬁ/‘f Lokl _ | - Study No.: Y5209
Sample Type: - O Effluent =~ [Sediment TSl O Other:__+
Data By: Py L . Date:SeroZoz

' Samp!e | Temp. | D.O. mg/L -‘ Cond, Salinity Hard* Al NH | CL°

ID °C | ' pH uS/cm %0 mg/L. mg/L mg/L  § mg/L
Riaeo 2 so | ~ | e ™~
R0y J.2 - | 6.69
RUOQZL | 3. - G.33 ]
\\

Device ID’s N‘T'f( PH-

* colorimetric titration procedure adapted from APHA standard methods (mg/L as CaCO3)
b colorlmetrlc method by HACH Co for total amnonia and total chlorine




IT CORPORATION

A Member of The IT Group

Project Number: 800486

Project Name: Fort McCleflan

ANALYSIS REQUEST AND
CHAIN OF CUSTODY RECORD

Samples Shipment Date: 08 MAY 2003

Lab Destination:

Page 1 of 1

Bill To: Duane Nielsen
312 Directors Drive

EMAX Laboratories, nc.

Reference Document No: BERA-050803-ABC2

Knoxville TN 37923
i - Oliver Allen Lab Contact; Elizabeth Mcintyre
Sample Coordinator: Olive Report To: Duane Nislsen
Turnaround Time: Project Contact: Tim Roth 312 Directors Drive

Carrier/Waybill No.: uPs/ Knoxville TN 37823
Special Instructions:
Possible Hazard Indentlflcatlon Radiological [_] | Sample Disposal:

Non- hazardﬂ Flammable [_]  Skin Irritant [ ] Poison B || Unknown [ ] |ReturntoClient [ | DisposalbyLab | | Archive (mos.)

1. Relinquished By
{Signature/Affiliation) ﬁ)/w'g,,) St a

Date: of6€23

1. Received By

Date: May %, 03

Time: /400 (Signature/Affiliation) WW /]) Clecg ee Time: 3! %o Rhu
2. Relinquished By Date: 2. Received By Date:
{Signature/Affiliation) Time: | {Signature/Affiliation) Time:
3. Relinquished By Date: 3. Received By Date:
(Signature/Affiliation) Time: (Signature/Affiliation) Time:
Comments:
Sample Sample Sample Ctr Requested Testing Condition On
No Sample Name Date Time Container Qty Preservative ’ Program Fil CID Receipt
rﬁvuoos ]FAR-H-SSOS-SS-RWODDS-REG  DemAY 2003 T10:00 [1 GAL P.Bucket | 2 ]None except coolto 4 C  [Earthworm Survival Test - EPA 600/3-88- N] |
: 29
008 |[AR-71-5503-5S-RW0005-REG [ 08 MAY2003 [10:50 [t GAL P.Bucket [ 2 None exceptcool to 4 € [Earthworm Survival Test - EPA 600/3-88- [N | L
- 22
Fwotm H§AR-70-SS12-SS-RW002¢REG [ vEMAY 2003 | 08:10 ‘16 oz CW-JAR | 3 iNone Required Earthworm Survival Test - EPA 600/3-88- Ni [ ]
f 29




CORPORATION
ember of The IT Group
Project Number; 800486
Project Name: Fort McClellan

ample Coordinator: Oliver Allen

Turnaround Time:

ANALYSIS REQUEST AND

Samples Shipment Date: 08 MAY 2003

Lab Destination: EMAX Laboratories, inc.

Lab Contact; Elizabeth Mcintyre

Project Contact; Tim Roth

Carrier/Waybill No.: ups/

Reference Document No: BERA-050803-ABC

CHAIN OF CUSTODY RECORD  Page 1 of 1

Bill To: Duane Nielsen
312 Directors Drive

yecial Instructions:

yssible Hazard Indentification:
lon-hazard [ Flammabtle D

Skin Irritant [

Radiological D
Poison B D Unknown E

Sample Disposal:
Return to Client [ ]

Knoxville TN 37923
Report To: Duane Nielsen
312 Directors Drive
Knoxville TN 37923
Disposal by Lab [ ] Archive {mos.)

Date: J’/Y/;’)

1. Received By

Date: May ¢, 063

Relinquished B
ignature/gﬁiliation) y J a//éﬁﬁéjégd")

Time: /507 (Signature/Afﬂﬁat?on) Time: 333 yre

Relinquished By Date: 2. Received By Date:
ignature/Affillation) Time: (SignaturefAffiliation) Time:

Relinquished By Date: 3. Received By Date: -
iignature/Affiliation) Time: (Signature/Affiliation) Time:
omments:
ample ) Sample Sample ‘Ctr Requested Testing Condition On

No Sample Name Date Time Container Qty Preservative Program Fil CID Receipt
510 IFﬁ-??Q-SSmss-RWDO?o-REG | 67 MAY 2003 [710:00 1 GAL P.Bucket | 2 |None exceptcool to 4 C [Earthworm Survival Test - EPA 600/3-88- [N] |

- 29 .
3 FAR-??-SSS&SS—RWDMB‘-REG [ 57 MAY 2003 1711:20 11 GAL P.Bucket | 2 [None except coolto 4 C [Earthworm Survival Test - EPA 600/3-88- | N 1 |
29 :
314 HR-800-MW02-SS-RWO0T4-REG [07MAY2003 112:30 [ GAL P.Bucket | 2 None except cool to 4 C  Earthworm Survival Test - EPA 600/3-88- NJ | |
- 23
318 ' 1W-TB-SS1T-SS-RW0019~REG [ 07MAY 2003 T08:30 [T GAL P.Bucket | 2 [None except cool to 4 C  Earthworm Survival Test - EPA 600/3-88- [N | 1 |
r 28 .
26 |SAR-77-55T6-ES-RWE026-REG [ O7MAY2003 [09:15 {16 0z CW-JAR | 3 [None Required Earthworm Survival Test - EPA 60}2}43-88— N ‘ ]
T - 29 !




- ABC Labrotoﬁcs, Inc.

~ Form EFE 219 (04/27/00)

"~ ENVIRONMENTAL SAMPLES--CHEMISTRY ON RECEIPT
Spohsbf:_ ' EMAr o - ' Study No.:. -‘-{f.a.a7
Sample Type: O Effluent OSediment & Soil O Other: o
_ Data.By: , '41/\5 ‘ . , Date: M od9 2
Sample | Temp. | D.O.mg/L | | Cond. | Salinity | Hard® | Al NH," Cly
D °C - pH uS/em %o ~-mg/L - mg/L mg/L mg/L

fuwos™ | 7 | — [ 40 N

fowolk | €8 | — | 503 | N

fesoo o e |~ | 556 N
fooiz | (20 — | 527 | |
"bodt"{ 1254 5,84 ,
byoota | 1.3 I R

booory | 4.3 - 54| | N

0s 2L Jgf@fglg} - | 53

&

Device ID’s | “mat-tl — (’H-?/ — —

* c_oldrimetfic ‘ti'trétion procedure adapted from APHA standard methods (mg/L as CaCOj)
* colorimetric method by HACH Co. for total amnonia and total chlorine

/)



ANALYSIS REQUEST AND

Reference Document No: BERA-050903-ABC

IT CORPORATION

A Member of The IT Group .

~ Project Number: 800486

Project Name: Fort McClellan

CHAIN OF CUSTODY RECORD

Samptes Shipment Date:

Lab Destination:

09 MAY 2003

Page 1 of 1

Bill To: Duane Nielsen

312 Directors Drive

EMAX Laboratories, Inc.

_ Knoxvilie TN 37923
Sample Coordinator: Oliver Allen Lab Contact; Elizabeth Mclntyre
: : - Report To; Duane Nielsen
Turnaround Time: . Project Contact: Tim Roth 312 Directors Drive
7’ oh Carrier/Waybill No.: upPs/ Knaxville . TN 37923
Special Instructions:
Possible Hazard Indentification: Radiological [ ] |Sample Disposal: o
Non-hazard Flammable ]  Skiniritant []  Poison 8 [_] Unknown [ ] |ReturntoClient []  Disposal by Lab ,Er Archive (mos.)
1. Relinquished By ‘ Date: #527¢3 |1, Received By ipeds B % Date: M« /o)0™
(Signature/Affiliation) J /l//££ (b j /g,f‘\; Time: /f/ o0 (Signature/Affiliation) . Time: / 7°320 f”"
2. Relinquished By Date: 2. Received By Date: '
{Signature/Affiliation}) Time: (Signature/Affillation) Time:
3. Relinquished By Date: 3. Received By Date:
(Signature/Affiliation) Time: (Signature/Affiliation) Time:
Comments:
Sample Sample Sample Ctr Requested Testing Condition On
No Sample Name Date  Time Container Qty Preservative Program Fil CID Receipt
w0007 || MBC-REF1-5S-RWO00T-REG [ 09MAY 2003 T 08:15 [1 GAL P.Bucket | 2 [None except coolto 4 C [Earthworm Survival Test - EPA 600/3-88- [N | |
- - g
RwooT2 |FAR-78-S834-55-RWO0TZREG [ G9MAY2003 ['09:30 |1 GAL P.Bucket | 2 [None except coolto 4 C [Earthworm Survival Test - EPA 600/3-88- [N] |
. 29 )
{ﬁwoozs JAMBC-REF-SS-RWO023-REG | 05 MAY 2003 [ 08:50 |1 GAL P.Bucket l 2 JNone except coolto 4 C  [Farthworm Survival Test - EPA 600/3-88- | N [ : E
29




ABC Labrotories, Inc.

- Form CDG 219 (04/27/00
ENVIRONMENTAL SAMPLES--CHEMISTRY ON RECEIPT ’

Sponsor: £ MAX - Study No.: 48209
Sample Type: {1 Effluent OSediment /Z/Soil 01 Other:
Data By: sk Date: * J¥lay (0,03

Sample Temp. | D.O.mg/L Cond. Salinity Hard® Alk® NH,° CL,’

ID °C pH wS/cm %o mg/L - mg/L mg/L mg/L
Rwooo7 | &S — 525 |\
Ruwooiyz | -3 - 520 ~0
Awoozy | 3.0 — 7.42 N
AN
\\

Device ID’s | piT-A( PHS

b

colorimetric method by HACH Co. for total amnonia and total chlorine

colorimetric titration procedure adapted from APHA standard methods (mg/L as CaCO,)




IT CORPORATION

A Member of The IT Group

Project Number: 800486

Project Name: Fort McClellan

 ANALYSIS REQUEST AND
CHAIN OF CUSTODY RECORD

Samples Shipment Date:

Lab Destination:

12 MAY 2003

EMAX Laboratories, inc.

Page 1 of 1

Bill To: Duane Nielsen
312 Directors Drive

Reference Document No: BERA-051203-ABC

Knoxville TN 37923
Sampte Coordinator: Oliver Allen Lab Contact: Elizabeth Mcintyre
Report To: Duane Nielsen
Turnaround Time: Project Contact; Tim Roth 312 Directors Drive
A4l Carrier/Waybill No.: ups/ Knoxville TN 37923
Special Instructions:
Possible Hazard Indentification: Radictogical ] | Sample Disposal: _
Non-hazard Ftammable D Skin trritant D Peison B D Unknown D Return to Client D Disposal by Lab Z Archive {mos.)
1. Relinquished By ' Date: 25402 1. Received By 51/4 W ;»t | Date: M~y /32,03
(Signature/Affiliation) 4 Py, /é(ft‘n/ M‘J Time: /& éo {Signature/Affiliation) : . _ BC, Ld.& Time: 1033 A
7 - :
2. Relinquished By Date: 2. Received By . Date:
(Signature/Affiliation) Time: (Signature/Affiliation) Time:
3. Relinquished By Date: 3. Received By Date:
(Signature/Affiliation) . Time: (Signature/Affiliation) Time:
Comments:
Sample Sarﬁple Sample Ctr Requested Testing Condition On
No Sample Name Date Time Container Qty Preservative Program Fil CID Receipt
FW0015 IFAR-TT-SSSO-SS-RWOM 5-REG { 12MAY 2003 | {1:55 |1 GAL P.Bucket I 2 ENone exceptcoolto 4 C  [Earthworm Survivai Test - EPA 600/3-85- [N l i
] 29
FWOCNS ]PMBGREF-SS-RWONB-REG | 12MaY 2003 T10:45 [1 GAL P.Buckst [ 2 lNone except cootto 4 C  [Earthworm Survival Test - EPA 600/3-88- N] ]
29 !
Rwoots JoAR-78-5525-55-RW018-REG [ 12MAY 2003 [09:40 1 GAL P.Bucket | 2 None exceptcoolto 4C  [Earthworm Survival Test - EPA 600/3-88- | N | (
Fwi0z5 |FiR-800-GPUB-SS-RW0025-REG | 12MAY 2005 [12:50 [16 oz CW-JAR | 3 None Required [Earthworm Survival Test - EPA 600/3-88- [N | ' ]
‘ ' ‘ 29

*q




ABC Labrotories, Inc. Form CDG 219 (04/27/00

ENVIRONMENTAL SAMPLES--CHEMISTRY ON RECEIPT

Sponsor: EmAx Labs Study No.: Y52 09
Sample Type: [J Effluent OSediment A Soil O Other:
Data By: ﬂ,,) Date: My 17 03
Sample Temp. | D.O.mg/LL Cond. Salinity Hard* Alk® - NH,* CL®
D °C pH ©S/cm %o mg/L mg/L mg/L mg/L
Xw«:o/f 1.5 — S.3¢ \\
£ 00l 6 3o - 5. /¢ "~
Ruo o/8 4.2 — <. 79 \\
Ruoors 1.3 — 5.0% \
\\
\\\
\\
Device ID’s | m7-({ ﬁ«(-ﬁ/ '

b

* colorimetric titration procedure adapted from APHA standard methods (mg/L as CaCO,)
colorimetric method by HACH Co. for total amnonia and total chlorine




IT CORPORATION

A Member of The IT Group

Project Number; 800486
Project Name: Fort McClellan

Sample Coordinator: Oliver Allen

Turnaround Time:

- ANALYSIS REQUEST AND Reference Document No: BERA-051303-ABC

CHAIN OF CUSTODY RECORD Page 1 of 1

Samples Shipment Date: 13 MAY 2003 Bill To: Duane Nielsen
. 312 Directors Drive
L.ab Destination: EMAX Laboratories, Inc.
Knoxville TN 37923

LLab Contact; Elizabeth Mcintyre
Report To: Duane Nielsen

Project Contact: 7im Roth - : 312 Directors Drive _
Carrier/Waybill No.: uPs/ Knoxville TN 37923

Special Instructions:

Possible Hazard Indentification:

Radiological [ ] | Sample Disposal:

Non-hazard% Flammable | ]  Skinirritant [ | Poison B [ ] unknown [] |Retumnto C“e”t (] Disposal by Lab/\zr Archive {mos.)
. b]
1. Relinquished By Date; 5779 1. Received By % M Date: M=/ €95
(Signature/Affiliation} j W LS .{/5//4«3 , Time: s¢oc (Signature/Affiliation) Aﬂc L.J) TiMe: /0:30m,
2. Relinquished By Date: 2. Received By Date:
(Signature/Affillation) Time: {Signature/Affiliation) Time:
3. Relinquished By Date: 3. Received By Date:
{Signature/Affiliation) . Time: (SignaturesAffiliation) “Time:
Comments:
i
l Sampll_a Sample Sample Ctr ' Requested Testing Condition On
No Sample Name Date Time Container Qty Preservative Program Fil CID Receipt
Rwao01 |FR-760-8501-SSRWO0DT-REG [ 2 MAY2G03 110:30 [t GAL P.Bucket | 2 [None exceptcoolto 4 C  [Earthworm Survival Test - EPA 600/3-88- | N ] | Joed
. : 29
e |[MBC-REF2-S5-RWOOIE-REG [ 72MAY 2003 T17:10 [1 GAL P.Bucket [ 2 None exceptcoolto 4 C [Earthworm Survival Test - EPA 600/3-88- {N| | fowe/
- 29
w058 | MBC-REF3-55-RWO00-RES [ 1EMAY2003 106:45 [1 GAL P.Bucket | 2 None except cool to 4 C  Earthworm Survival Test - EPA 60073-88- NI J oen!
‘ ] 29
PWOOW WFAR-BS-SS”'SS-RWUO”-REG | 13 MAY 2003 | 12:35 ﬁ GAL P.Bucket [ 2 lNone except coolto 4 C  Earthworm Survival Test - EPA 600/3-88- | N E f T,,_j
T - RS
oozt JSAR66-5511-SS-RWODZI-REG [ 12MAYZ008 T 18:00 [l GAL P.Bucket | 2 None except cool to 4 C  Earthworm Survival Test - EPA 600/3-88- | N | | Bowst
- oo ¢

[ !
Sy




- Form CDG 219 {04/27/00

ABC Labrotories, Inc.

ENVIRONMENTAL SAMPLES--CHEMISTRY ON RECEIPT

Sponsor:__ Emax kabs Study No.: 95209
Sample Type: (O Effluent OSediment A Soil O Other:
Data By: gét) _ Date:____ /4, /%o 3
Sample Temp. | D.O.mg/L Cond. | Salinity Hard® AlK NH," Cl,°
- ID °C pH uS/cm %o mg/L mg/L mg/L - mg/L
foop) | sy | = | bijo
Rvopos | 4.7 - 4.75” X
Koo 9 I S-Ys
fucor2 |44 -~ S. 7%
Hoooz | /.5 _ 5. 27 \
\
» \
N

Device ID’s | pa7-1 | pH-s~ &

* colorimetric titration procedure adapted from APHA standard methods (mg/L as CaCQO;)
® colorimetric method by HACH Co. for total amnonia and total chlorine (
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ABC Study No. 48210

1.0 INTRODUCTION

As part of a remedial investigation at Fort McClellan, Alabama, ABC Laboratories conducted
. toxicity tests on water samples collected by Shaw Environmental field personnel. Waters were
evaluated for effects on the survival and growth of fathead minnows, Pimephales promelas and for
the effects of surv1val and reproduction with the freshwater cladoceran, Ceriodaphnia dubia.

2.00 MATERIALS AND METHODS
2.1 Site and Reference Water Slamples

Site water samples were received at ABC Laboratories in two shipments. Sample receipt dates
were June 11 and 12, 2003. The first shipment was sent in duplicate one-gallon polyethylene
containers. All shipments were received as quadruplicate gallon containers packed on ice.
Water samples were. logged in and a sub-sample was then removed for on-arrival water
chemistry. The remaining water was refrigerated at approximately 4°C until used -during
subsequent days. Chain-of-custody documentation is presented in Appendix A. Sample name,
sample ID, and the date received are presented in Table 1.

2.2 Test Organisms

Fathead minnows, Pimephales promelas, <24 hours post hatch were utilized for testing. All
broodstock spawned to generate these larval fish were obtained from m—house cultures
maintained at ABC Laboratories.

"The Ceriodaphnia dubia utilized for testing were <24 hours old and from cultures maintained at
ABC Laboratories.

2.3 Test Procedures
2.3.1 General

All site samples wete tested in conjunction with one site-specific reference sample (sample
designation REFST-SW-RW2012-REG) and an ABC control. Test results for all site
samples were compared statistically to the reference site and to the ABC control data. The
test procedures utilized in the performance of the 7-day fathead minnow and Ceriodaphnia
dubia toxicity tests were based upon those procedures described in “Short Term Methods for
Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater
Organisms” (1). The test chambers were maintained in a temperature-controlled water bath
adjusted to maintain a water temperature of 25 + 1°C. The water bath was illuminated with
ambient laboratory lighting set with a 16:8, light:dark cycle with a thirty minute dawn/dusk
transition periods. Water samples were removed from the cooler each moming and placed
into a water bath to warm them to testing temperature prior to use. Single bubble aeration
was provided at this time via a small bore pipet to ensure proper oxygen levels during water
renewal. The ABC Laboratory control water utilized for testing was laboratory freshwater.
This water was prepared from well water, which was obtained from an approximately 1000-ft

5



ABC Study No. 48210

deep well. Water is pumped out of the well through an air stripper to volatilize possible
contaminants and to bring gasses into equilibrium. A portion of the well water was pumped
through reverse osmosis (RO) units for de-mineralization. This RO water was blended back
with well water until the desired chemistry (hardness) was achieved. Each replicate was
renewed daily with sample or control water.

2.3.2 Fathead Minnow

Each site sample was replicated four times with 10 fathead minnows per replicate chamber.
Minnows were fed ad libitum three times daily with newly hatched brine shrimp {(4rtemia -
sp.) and supplemented the first two days with rotifers (Brachionus plicatilis). Care was taken
not to over feed so that dissolved oxygen and pH levels were unaffected. Test chambers
‘were 1-L glass jars contammg approximately 500-mL.of water. Renewals were
accomplished by removing 95% or more of the water and as much of the feces and uneaten
food as possible, with a large bore pipet. Water chemistry was measured for one replicate of
new and old solutions prior to conducting the daily renewals. Survival was recorded daily
for each replicate. All samples were monitored for 7 days. At the end of the seven days the
surviving fish were anesthetized, placed into pre weighed aluminum centainers, and blotted
dry. They were then dried for up to 24 hours at 80-100°C, cooled to room temperature in a
- dessicator, re-weighed, and total dry welghts recorded. Average dry weights per organism -
-'were determined for statistical comparisons. The criterion for test acceptability was mean
survival of >80% and a mean dry weight of >0.25mg/fish in the controls. Fathead minnow
test data are presented in Appendix B. '

2.3.3 Ceriodaphnia dubia

Tests were conducted in 50-mL beakers each containing ~25 mL of test solution. Each site
sample was replicated 10 times and the ABC control was replicated 20 times. An extra
replicate of ~200 mL was utilized for daily water chemistry. At test initiation, one
Ceriodaphnia dubia neonate (less than 24 hours old) was added to each of the 10 replicate
beakers per control and test sample. All beakers were monitored daily for survival of C. dubia
and the production of young. Test solutions were renewed daily. New solution volumes of
~25mL and approximately 0.2-0.4 mL of a mixture of live algae (Selenastrum sp. and
Ankistrodesmus sp.) and Daphnia feeding supplement were added to beakers and placed in the
water bath to equilibrate to test temperature prior to transferring adults into the new solutions.
The criterion for test acceptablllty was mean survival of >80% in the control(s), an average
of 15 or more young per surv1vmg female in the control solutions, and production of at least
three broods in 60% of the surviving control organisms. Ceriodaphnia dubia test data are
presented in Appendix C.

2.4 Environmental Monitoring

Routine environmental conditions monitored duﬁng the Fathead minnow and Ceriodaphnia -

" dubia tests are summarized in Table 2. Water bath temperatures were monitored continuously
using an electronic data logging system. Solution temperatures were measured using a mercury

thermometer, or one of the meters calibrated for temperature. Daily dissolved oxygen (DO) and

-
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pH measurements were collected from the new solutions prior to renewal. Temperature, DO,
and pH were measured daily from the old solutions.. Each set of samples was measured on
. arrival for temperature, DO, pH, conductivity, alkalinity, hardness, and total ammonia.
Dissolved oxygen was measured with a WITW Oxi 330 dissolved oxygen meter, pH with a
Denver instruments pH meter, and conductivity with an Orion Model 140 conductivity and
 salinity meter. Temperature, DO, pH, and conductivity were all measured according to methods
described by the manufacturer as written in internal standard operating procedures (SOP’s).
Hardness and alkalinity were measured utilizing methods from HACH Company, Loveland
Colorado (2 and 3).

2.5 Statistical Analyses

Statistical significance for fathead minnow survival and dry weights and Ceriodaphnia dubia
survival and reproduction was determined by hypothesis testing. = Statistical analysis was
performed using a custom computer program, ToxCalc (4). This program is demgned to calculate

- the desired statistic and its 95% confidence interval (C.L), as applicable, using the appropriate
United States Environmental Protection Agency (US EPA) recommended analysis.

Generally, the statistical approach was as follows. Analyses of each endpoint between samples
was evaluated by first analyzing the data for normality and homogeneity of variances with either
Shapiro-Wilk’s Test, Bartlett’s, or Kolmogorov D Test before comparison of means. Ifthe data
were normally distributed and the variances were homogeneous, then analysis of variances
(ANOVA) was utilized for the weight data along with Dunnett's procedure for comparing the
means. Survival data were analyzed using Fisher’s Exact test. If the assumptions of normality or
homogeneity of variance were not met, transformations of the survival data were employedto
allow the use of parametric procedures. If transformations (e.g., arc sine-square root
transformation) of the survival data still did not meet assumptions of normality and homogeneity,
then a non-parametric test, Steel's Many-One Rank Test, Bonferroni t Test, or Wilcoxon Rank
Sum Test, was used to analyze these data. All means comparisons analyses were performed at an
a level of 0.05.

3.0 RESULTS AND DISCUSSION
3.1 ' Fathead Minnows
3.1.1 Survival

Survival percentages of fathead minnows for all replicate test chambers are presented in
Table 3. Survival percentages ranged from 78% in sample RW2005 to 100% in sample
RW2011. Survival in the reference site (RW2012ref) and the ABC control was 98% and
99%, respectively. There was no significant difference in the survival of the ABC control
and the reference site. There were no site samples with a statistical reduction of survival as
compared to the ABC control. Site sample RW2005 was statistically reduced for survival as .
compared to the reference snte RWZOeref .
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3.1.2 Dry Weight

Dry weight data for all replicate test chambers are presented in Table 4. Mean dry weights
per fish ranged from 0.0004 grams in sample RW2002 to 0.0011grams in sample RW2006.
The mean dry weight of the ABC control was 0.0010 grams and the reference site
RW2012ref was 0.0011 grams. There was no significant difference between the control and
reference site. Site samples RW2001, RW2002, RW2004, RW2005, and RW2007 were
‘statistically reduced for growth as compared to both the ABC control and the reference site.

-3.1.3 Environmental Parameters

The continuously recorded water bath temperatures ranged from 18.7 to 25.5°C with amean

temperature of 25.2°C during the 7-day exposure. The low value was the result of the probe
" being briefly removed from the water bath during one of the daily water changes. Water bath

‘temperature ranged from 25.3 to 25.4 °C as recorded daily with a mercury thermometer. Old

solution water temperatures ranged from 24.4 to 25.1°C. Dissolved oxygen levels ranged

from 5.3 to 7.6mg/L and pH levels ranged from 6.80 to 8.42. Water quality ranges are
presented in Table 5. All fathead minnow raw data measurements can be found in Appendix
B. ' ‘

3.2 Ceriodaphnia dubia
3.2.1 Survival

Survival percentages of Ceriodaphnia dubia for all replicate test chambers are presented in
Table 6. Survival percentages ranged from 0% in samples RW2001, RW2002, RW2004,
RW2005, and RW2007 to 100% in sample RW2008. Survival in the reference site,
RW2012ref was 80% and the ABC control was 95%. There was no significant difference in
the survival of the ABC control and the reference site. Site samples RW2001, RW2002,
RW2004, RW2005, RW2007, RW2010, and RW2011 were significantly reduced (a=0.05)
for survival as compared to both the ABC control and the reference site.

3.2.2 Reproduction

Mean reproduction data for all replicate test chambers are presented in Table 7.

Reproduction ranged from 0 in samples RW2001, RW2002, RW2004, RW2005, and -

" RW2007 (0% survival) to 53.0 neonates in sample RW2008. Mean reproduction of the ABC

control and reference sample were 58.6 and 30.4 neonates, respectively. The reference site

mean reproduction was significantly reduced («=0.05) as compared to the control. With site

.. samples removed from analysis that were impacted for survival, site samples RW2006 and

RW2009 were significantly reduced as compared to the ABC control for neonate production.

There was no significant reduction for reproduction for the site samples not impacted for
survival as compared to the réference site.
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4.0

3.2.3 Environmental Parameters

The continuously recorded water bath temperatures ranged from 24.8 to 25.9°C with amean
temperature of 25.1 °C during the 7-day exposure. Water bath temperature ranged from 25.1
to 25.7°C as recorded daily with a mercury thermometer. Old solution water temperatures
ranged from 24.4 to 25.1°C. DO levels ranged from 6.9 to 8.0mg/L and pH levels ranged
from 6.87 to 8.55. Water quality ranges are presented in Table 8. All Ceriodaphnia dubia
raw data measurements can be found in Appendix C.

CONCLUSIONS
4, 1 Fathead Minnows

The ABC control met or exceeded the criteria necessary for study acceptablhty for both survival
and dry weight. No significant statistical differences occurred between the ABC control and the
site samples for survival. Site sample RW2005 was statistically reduced for survival as
compared to the reference site. Site samples RW2001, RW2002, RW2004, RW2005, and
RW2007 were statistically reduced for growth as compared to both the ABC control and the
reference site.

4.2 Ceriodaphnia dubia

The ABC control met or exceeded the criteria necessary for study acceptability for both survival
and reproduction. Site samples RW2001, RW2002, RW2004, RW2005, RW2007, RW2010, -
and RW2011 were significantly reduced for survival as compared to both the ABC control and
the reference site. Site samples RW2006 and RW2009 were significantly reduced as compared
to the ABC control for neonate production. There was no significant reduction for reproduction
as compared to the reference site. There was no significant difference between the ABC control
and the reference site for survival but the reference site was significantly reduced in regard to

- reproduction.

5.0

L.
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Table 1. Sample ID and Date Received

Sample Name

Sample ID " Date Received

SAR-85-SW/SD05-SW-RW2001-REG RW2001 June 11, 2003
SAR-85-SW/SD07-SW-RW2002-REG RW2002 June 11, 2003
SAR-78-SW/SD12-SW-RW2004-REG RW2004 June 12, 2003
SAR-85-SW/SD08-SW-RW2005-REG RW2005 June 11, 2003

SAR-78-SW/SD13-SW-RW2006-REG RW2006 June 12, 2003
HR-85Q-SW/SD02-SW-RW2007-REG RW2007 - June 12, 2003
SAR-77-SW/SD15-SW-RW2008-REG RW2008 June 12, 2003
SAR-78-SW/SD14-SW-RW2009-REG RW2009 June 12, 2003
- SAR-77-SW/SD19-SW-RW2010-REG RW2010 June 12, 2603
SAR-77-SW/SD20-SW-RW2011-REG ~RW2011 June 12, 2003

REFST-SW-RW2012-REG RW2012 Ref June 12, 2003 -
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Table 2.

Routine Environmental Conditions and Frequency Measured

Environmental Condition

Frequency of Measurement

Measurement Location

(hoyrs)
Temperature _ Continuously Water Batﬁ
Solution Temp erature Daily };Ag tlhcl\c;elgoz}nfiz (S)lltf Sjllzgifs
| Al &St
pH Initiation and Termination All Control & Site.Samples |
Con’ductivity Initiation and Termination All Control & Site Sainples
Hardness On Aurrival NA
Alkalinity On Arn'val | NA
Total Ammonia NA

On Arrival
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Table 3. Summary of Fathead Minnow Test Survival Data |
 Sample ID | | Survival (%)
Rep1 Rep 2 Rep 3 Rep 4 Sample
ABC (Reps1-4) | 100 90 100 100
ABC (Reps'5-8) | 100 100 100 100 ”
RW2001 80 90 90 100 90
RW2002 or | 80 90 80 85
RW'2004 80 106 9 |- 100 93
RW2005 100 60 so |70 | 78"
RW2006 80 100 100 100 - 95
RW2007 80 100 100 90 93
RW2008 100 100 100 90 98
RW2009 90 100 100 100 98
RW2010 | 90 70 100 80 85
RW2011 100 100 100 100 - 100
RW2012 Ref 100 | 100 | 100 90 98

2 No statistically significant mortality occurred as compared to the ABC control (¢=0.05). Site |
Sample RW2005 survival was significantly reduced as compared to the reference site RW2012ref.
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Table 4. Summary of Fathead Minnow Test Dry Weight Data
Sample ID Mean Dry Weight (grams).
Rep 1 Rep 2 Rep 3. Rep 4 Sample
ABC (Reps 1-4) 0.0009 0.0009 | 0.0009 | 0.0009
0.0010
- ABC (Reps 5-8) 0.0011- 0.0010 0.0010 0.0010
RW2001 00009 | 00007 | 00005 | 00005 | 0.0006%
RW2002 | 0.0005 0.0002 0.0003 - 0.0004 0.0004° |
RW2004 0.0066 | 0.0006 0.0005 O..OOOSA 0.0005%
RW2005 0.0004 0.0006 { 0.0006 0.0004 0.0005*
"RW2006 0.0011 | 0.0011 0.0012 0.6010 : 0.0011
RW2007 0.0006 0.0009 0.0007 0.0007 0.0007*
RW2008 0.0008 0.0011 0.0010 0.0008: | 'O.QOIO
RW2009 0.0010 0.0008 0.0010 0.0011 0.0010
RW2010 0.0010 0.0007 ' 0.0008 0.0011 0.0009
RW2011 0.0010 0.0009 0.0010 ~0.0007 | 0.0009
RW2012 Ref 0.0011 | 0.0010 0.0010 | 0.0011 0.0011

? Statistically 51g111ﬁcant difference in dry welght as compared to the ABC control and the
RW2012 Reference site (¢=0.05).
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ABC Study No. 48210

‘Table 5. Summary of Water Quality Ranges for the Fathead Minnow Test
Water Quality Ranges®
Sample ID
Temperature Dissolved Oxygen
°C meg/L pH

' ABC 24.5-24.8 6.4-175 7.98 — 8.42
RW2001 245-250 6.4-7.6 7.08 —7.60
RW2002 24.6 —25.0 62-174 7.02 —7.41
RW2004 24.6 -25.0 6.1-7.5 700-739
RW2005 24.6-25.0 6.2-7.1 6.96 —7.35
RW2006 24.6 - 25.0 6.0-7.0 6.92 -7.26
RW2007 24.7-25.0 6.0-7.2 6.91-7.22
RW2008 24.6 ~25.0 6.0-7.4 : 6.91-7.18
RW2009 i 24.6 - 25.0° . 59-75 , 6.87-17.16
RW2010 24.6-24.9 ' 57-175 6.84-7.17
RW2011 24.5-24.9 5.6-17.5 6.80-17.11

RW2012 Ref 24.3-25.0 53-76 - 6.80-7.10

- *0ld solution water chemistry
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) ’i‘able 6. Surhnmry of Ceriodaphnia dubia Test Survival Data
Replicate Percent Survival
Sample ID - :
10 2 3 4 5 6 7 8 9 10 | Treatment
ABC 100 N ﬁ o
®Rep 1-10) 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100 | 100
: ' 95
1 ABC 100 | 100 ,
Rep 11220) 100 | 100 | 100 | 100 1904 0 | 100!} 100 | 100 | 100
Rw2001 |-0 | 0 |-0 |0 | o 0 0.4 o 0 0 . 0®
RW2002 o0l o0 o 0| o 0 0 0] o 0 0°
~ RW2004 | 0 0 0 0 0 0 0 0 0 0 0°
RW2005 0 0 0 01l 0 0 0 0 0 0 0°
| ’Rw2006 | 100 | 100 10_0‘ 100 | 100 | 100 { 0 | 100 | 100 | 100 90
-~ RW2007 0] o0 0 0] 0 0 0 0 0 0 0

RwW2008 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 { 100 | 100 100

RW2009 100 | 100 | 100 | 100 0 | 100 100 { 100 | 100 | 100. 90

RW2010 | 0 | 100 | 0 100|100 0 | 0o [100]{ 0 | o 40°

RW2011 | o | o | o | o |100| o |100]| 100|100 | 10| s0°

‘.vaﬁgu 100 | 100 | 0 | 100 | 100 | 100 | 100 { 100 | 100 | 0 | 80

* Statistically signiﬁcant difference in survival as compared to the ABC control and the RW2012
Reference site (06=0.05). ' '
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Table 7. . Summary of Ceriodaphnia dubia Test Reproduction Data
' Replicate Number of Young/Adult
Sample ID —
1|23 |4|5|6| 7| 8| 9 |10] Treatment | Treatment
' Total Mean
L ABC 48 | 64 | 64 | 67 | 68 | 68 | 66 | 69 | 40 | 41
(Rep 1-10) : S S '
1,171 58.6
ABC i les |72 eo | ss| o | s 63 | 71 | 55 |
(Rep 11-20). ol 1 .
Rw2001 [0 fofofofo|lo|olo|o]o 0 - 0°
RW2002 ojofofojolofojlojo]o 0 0°
RW2004 | OO0l o0o|lo0o|loflo|{olo|o]oO 0 0°
Rw2005 [0l o|o|ololololoelolo o | o°
RW2006 | 35 | 58 | 53 | 38 | 59 | 50 | 44 | 59 | 51 | 20 467 | 467%°
- RW2007 olofojojlojofojojolo 0 0°
RW2008 | 38 | 56 | 64 | 53 [ 40 | 45 | 58 | 53 | 62 | 61 530 53.0°
RW2009 |32 (40|37 (56| 0 |37|52]|62]52]| 51 419 | 419%°
RW2010 |30 | 19|29 | 18 | 45|29 | 6 |48 |28 | 11.| 263 26.3°¢
RW2011 | 9 |20 |26 |18 |31 |14 |46 |29 | 13| 21| 227 227°¢
RW2012Ref | 38 {38 | 0 |33 | 3439374446 0 304 | 304°

2 Statlstlcally significant reduction in reproduction as compared to the ABC control (¢:=0. 05).

® There was no statistically significant reduction in reproductlon as compared to the RW2012
‘reference site (0:=0.05).

¢ Statistically reduced for sumval and not mcluded in statistical analysis for reproductlon
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Table 8.- Summary of Water Quality Ranges for thé Ceriodaphnia dubia Test
: Wafer Quality .Range,sa
Sample ID . — '
- Temperature Dissolved Oxygen -
°cC . - mg/L P H-,
ABC 24.4-24.8 - 71-179 8.43 — 8.55.
Rw200l |  247-250 |  70-80 - 731-7.84
RW2002 24.8-25.1 . 70-80 7.24—-17.49
RW2004 - - 249-25.1 - 70-79 7.15—7.35
| RW2005 . 248-251 7.0~ 8.0 7.12-7.20
RW2006 247-25.1 70— 79 7.11-17.78
RW2007 | 249-25.1 69-79 7.09-7.10
RW2008 24.7-25.1 7.0-8.0" 7.07-7.65
RW2009 24.8-25.1 10-79 7.00-7.59
RW2010 24.8-25.1 6.9-79 6.94-7.59
RW2011 |  248-25.1 6.9-7.9 6.89—7.53
RW2012 Ref ' 248-251 - 69-79 687744

* Old solution water chemistry
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ANALYSIS REQUEST AND
CHAIN OF CUSTODY RECORD

Reference Document No: BERA-061103-ABC

‘Page 1 of 2

Shaw“ Shaw Environmental, nc.

Project Number: 800486

Project Name: Fort McClellan

Samples Shipment Date:

Lab Destination:

11 JUN 2003

ABC Laborateries

Bill To: Duane Nielsen
312 Directors Drive

: ] Knoxvilie TN 37923
i - Ofiver-Aften / ‘Lab Contact; Mickey Kernodle .
. Sample Coordinator: & 4{ %’fﬁc _ Report To: Duane Nielsen
Turnaround Time: /1/5//14 Project Contact: Tim Roth 312 Directors Drive
Carrier/Waybill No.: uPs/ Knoxville TN 37923
Special Instructions:  None
Possible Hazard lndentif cation: Radiclogical [ ] | Sample Disposal:
Non-hazard [ Flammable | |  Skinlmitant [ ]  PoisonB [_] Unknowné& Retumn to Chent (] Disposal by Lab A<l Archive (mos.) e
Vol '
1. Relinquished By Date: 4/7/3 1. Received By % Z/ %\ Date: June 21
(Signature/Affiliation) £G _[’ Time: yore (Signature/Affiiation) Mc tabs Time: /44 30u.
2. Relinquished By Date: 2. Received By ' Date:
(Signature/Affiliation) Time: {Signature/Affiliation) Time:
3. Relinquished By Date: 3. Received By Date:
(Signature/Affiliation) Time: {Signature/Affiliation) Time:
Comments: None
Sample Sample Sample Ctr Requested Testing Conditior On
No Sample Name Date Time Container Qty Preservative Program Fi{ CID Receipt
’ FW2004 F‘\R—TE-SW/SW2-3W-RW2°04'REG 10 JUN 3003 | 15:00 {1 GAL CUBE ] 1 [None except coolto 4 C  [Ceridaphnia Dubia Survival and Growth Nl » I Fuvet
* - ) Test- EPA 1002.0
RW2G04 AR-78-SW/SD12-SW-RWZ2004-REG 16 JUN 2003 | 15:00 |1 GAL CUBE 2 [None exceptcoolto 4 C Pimephales Larval Test - EPA 1000 0 N Yemrd
RW2006 R-78-SW/SD13-5W-RW2006-REG 10JuN 2063 | 15:50 {1 GAL CUBE 1 |None except cool to 4 C  (Ceridaphnia Dubla Survivai and Grewth [N ).,.J
- Test - EPA 1002.0 =
W2006 AR-78-SW/SD13-SW-RW2006-REC T0JuN 2003 | 15:50 1 GAL CUBE 2 INone except coolto 4 C |[Pimephales Larval Test - EPA 1000.0 N ‘jwd
fRW2007 R-850-SW/SD02-SW-RW20)7-REG 16 JuN2003 | 14:00 [t GAL CUBE 1 [None except cool to 4 C  Ceridaphnia Dubia Survival and Growth- [N < v
- Test - EPA 1002.0
ﬁwzow [HR~8506WJSDOZ~SW-RM007-REG ]wmas—rm:oo [f GAL CUBE [ 2 None except cool to 4 € [Pimephales Larval Test - EPA 1000.0 N { ] Gl



: : ANALYSIS REQUEST AND Reference Document No: BERA-061103-ABC.
| Shawm Shaw Environmental Inc, - CHAIN OF CUSTODY RECORD Page 2 of 2

Safnp!e "~ Sample Sample ' Requested Testing Condition On
No Sample Name Date Time Container Preservative Program Fi{ CID Receipt
FWZOOS FAR-T7-SWISD15—SW-RW2ODB-REG |11 30N z003 lr—OB:SO [1 GAL CUBE [ 1 [None except coolto 4 C  [Ceridaphnia Dubia Survival and Growth [N | | Gemeo!
: ; i - Test - EPA 1002.0
[SAR-77-SW/SDH 5-SW-RW2008-REG ) 11 JoN 2003 | 08:50 [1 GAL CUBE 2 None axcept coolto 4 C  [Pimephales Larval Test- EPA 1000.0 = [N 5 vl
EG TTJUNZo03 ] 08:15 [T GAL CUBE 2 [None exceptcoofto 4 C  |Pimephales Larval Test- EPA 1000.0 [N 9 el
RW: ~ [BAR-78-5W/SD14-SW-RW2009-REG 77 JUN 2003 | 98:15 11 GAL CUBE 1 [None except cocito 4 C  [Ceridaphnia Dubia Survival and Growth | N Seinod
B . : ] Test - EPA 1002.0
FW2010 FAR<77-SW!SD19-SW-RW2°10-REG Wmﬁl 09:30 }1 GAL CUBE | 1 ]None except coolto 4 C  [Ceridaphnia Dubia Survivat and Growth [N | I Y wrwd
: g Test - EPA 1002.0 ;
W2010 - AR-77-SW/SD19-SW-RW2010-REG 17JUN 2003 | 09:30 |1 GAL CUBE 2 |None except coolto 4C  [Pimephales Larval Test - EPA 1000.0 N Y amed
W2011 FARW«‘?W/SDZO-SW-RWZO’"REG : TJoNzoos | 10:15 [1 GAL CUBE 1 [None except cool to 4 C  [Ceridaphnia Dubia Survival and Growth [N gl
- - ; - ; Test - EPA 1002.0
WZ2011 AR-77-SW/SD20-SW-RW2011-REG i7JUN 2003 | 10:15 [1 GAL CUBE 2 |None except coolto 4C [Pimephales Larval Test - EPA 1000.0 . N Joad
RW2012 EFST-SW-RW2012-REG j7JuNzoos | 11:15 [t GAL CUBE 1 [None except cool fo 4 € [Ceridaphnia Dubia Survival and Growth N FE ind
Test - EPA 1002.0 ¢
FW2012 — [REFST-SW-RW2012-REG ]‘ﬁmﬁ:w ]1 GAL CUBE | 2 iNone exceptcoolto 4 C  [Pimephales Larval Test - EPA 1000.0 N | l Jewd

Dt st ﬂrtﬁ:-t ﬁu 2063 *’17 Fe P,




[ . e

S Shaw Environmentdl e

I

Project Number: 800486 Samples Shipment Date: 10 JUN 2003

Lab Destination: ABC Laboratories

ANAg:YSIS REQUEST AND
CHAIN OF CUSTODY RECORD  Page

Reference Doc_:ument No:BERA-061003-ABC

1 of 2

Bill To: Duane Nielsen
312 Directors Drive

i - Fort McCleli .
Project Name: ° clle aﬁ Knoxville TN 37923
Sample Coordinator: &tverAtten /é'& %f‘fﬂ/ Lab Contact: Mickey Kemodle
: - Report To: Duane Nielsen
Turnaround Time: /Uaf,q,L, Project Contact: Tim Roth 312 Directors Drive
Carrier/Waybill No.: UPS/ Knoxville TN 37923
Special Instructions: None : -
Possible Hazard Indentification: Radiological ] |Sample Disposal:
Non-hazard B Ftammable ]  SkinIritant [ ]  Poison B (3 unknownokd | Return to Client D Disposal by Lab E Archive {mos.)
1. Rehnqu:shed By ~ /Sl Date: 6/7%/°3 1. Received By Date: e /leo3
- f . L \
(Stgnature/Affillation) < f?Z/ Time: /4 oo (Signature/Affiliation) /Q_ﬁf LM/‘ Time: ~/0 ' Boax
2. Relinquished By Date:. 2. Received By Date:
(Stgnaturel‘Afﬁllatlon) ' Time: o j?:?:; {Signature/Affiliation) Time:
Ly - 7 7 "
3. Relinquished By ~ Date: /1 |3.Received By Date:
(SignaturerAffifiation) - Time: L | .| {Signature/Affiliation) Time:
- ‘ =
Comments: None E N
7 DL P .
Sample Sample Sample - ) Ctr - Requested Testing Conditicn On
No Sample Name Date Time Cohtainer Qty Preservative Program Fil CID Receipt
_szqm FKR-SE-SWISDO%W-RWNDFREG ﬁmmwﬁgzoo [ GAL TUBE | 1 ]None except coolto 4 € [Geridaphnia Dubia Survival and Growth  |N I I «?am:/ J
) - Test- EPA 1002.0
AR-85-SW/SD05-5W-RW2001-REG o JuNzo0s | 09:00 [1 GAL CUBE 2 [None-exceptcoolto 4 C  [Pimephales Larval Test - EPA 1000.0 N s
- [GAR 85-SWI/SD07-SW-RW2002-REG 10 JUN 3563 | 10:00 [1 GAL CUBE 1 |None except coolto 4 G [Ceridaphnia Dubia Survival and Growth  |N Stz
— ] Test- EPA 1002.0
RW20562 ] EAR-&S—SW/SDD?-SW-RWNOZ-REG 7o J0Nz063 | 10:00 |1 GAL CUBE 2 [None except coolto 4C  Pimephales Larval Test - EPA 1000. 0 N ] gouad _
~|RWa003 FAR-&&SW/SDO?SWE‘Vqua.FD- 6 JaN 2603 | 10:00 [1 GAL CUBE 1 |None except coollo 4 C_ [Ceridaphnia Dubia Survival and Growth [N Did (0 7 e ';’w; :
i - Test- EPA 1002.0
m@m l1 GAL CUSE l 2 INone except coolto 4 C  [Pimephales Larval Test - EPA 1000.0 N I JD,J N b /;‘):Cﬂ‘;b_l
. - - . . "'/r}'.‘
. J 1
(/-' -
N

o ~
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Shaw e nionrerta e, CHATN OF CU

Requested Testing

" Condition On

I

il

Sample.. : ] Sample Sample.- = . '
=N Sample Name Date . __Time- TContalner Preservative ) ~ Program * Fit CID Receipt . -
w2005 AR-BE-GW/SD08-SW-RW2005-REG UNza0s T 41-15 1. GAL CUBE K INone except codﬁqﬁ ] __]Cerid:_ap_hnia Bobia Survival and Growth | N I | Joecd
_E——: , 1 M — T e =" ——TTest-EPA 10020 _______ '

T71:15.J1 GAL CUBE ~1.2_None except cool fo 4T [Pimephales Larval Test - EPA 1000.0 NI [ Seedt

5 SWISDO8-SW-RWAGEREG ~ — -

- § e
- - v *\\_ﬁ
- e X
5 _
e - _ T
~ -~ e e
—_— [
+
e - —
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ABC Laboratories, Inc. ‘ Form CDG 152 (02/01/00)

ENVIRONMENTAL SAMPLE RECEIPT

Data by:MC-  Date; J9ne 1203 Study No.: 18210
Sponsor: E -MNax Lab | ~ Contact: | hizabdd\n mllrv}\)\‘e,
Sample Type/ID _

O Effluent TD(s) 0O Receiving Water ID

O Sediment ID(s) ' 0 Soil ID

7 Other ID__ Soclac e \)-m\'er
Number of containers 1l Tolal I Yeadh Mass/Volume each |\ o)
i o Y

Comments/Sample Description -
SAR G - Swid = w2009
SAR-TT -Swig = QwWZ010
- SAR-T77 -swzb < kw20 I\
" QEFST - 5w -RW 281 2012 LW 2012

STORAGE

0 Used immediately upon receipt -
j&Stored at ~4°C  Cooler ID O R-1 0 R2 O Other

CHEMISTRY ON RECEIPT

- | Temp* | DO Cond. | Hard>® | AIK™ | NHS | c1¢
Sample ID | (°C) | (mg/L) pH (uS/cm) | (mg/L) | (mg/L) | (mg/L) { (mg/L)

gwzeoa |13 |/.6 1043 12.9¢ |2 122 (o, |o0.0
ewzo0| S |/ & | JOY b |22 1> 0.6 |0 .D
ewzon| Ve |12 L Y47IH-20 e =102l 6 |D.0
Rwzoz| V¢ ||| 1429 543 22183106 0.0
Device ID | Tl | Do PH-L | cm-|

? Correction factor ‘C@ °C
® Colorimetric titration procedure adapted from APHA Standard Methods (mg/L as CaCO,)
¢ 1* number is mL of titrant second number is mg/L hardness
4 Colorimetric method by HACH Co. for total ammonia and total chlorine
©Or S8 Junc 12,63




ABC Laboratories, Inc. Form CDG 152 (02/01/00)

ENVIRONMENTAL SAMPLE RECEIPT

Data by: [Z‘I/J 41}{ ,ZSB D>ate: '30“; 12,03 Study No.: V?ZIO '

Sponsor: E-Mox Leb Contact: E| tzal)e?\fk
Sample Type/ID

0 Effluent ID(s) - ' 0 Receiving Water ID

0O Sediment ID(s) : 4 Soil ID

| [ Other ID Sov &;ac{ Weker .
Number of containers_ |, Tetal[Y eac\, Mass/Volume each___ | ag |
] . |

Comments/Sample Description - '
SAR-T8 -swvz = Awzooy
SAR-78 -sw13 = RwWzo0k
SAR =77 -5Wj5 = QW 2009
HR -85Q5woz = Rw 2007

STORAGE ,
-t © Used mmmediately upon receipt

e Stored at ~4°C Cooler ID 0O R-1 a R-2 0 Other

.CHEMISTRY ON RECEIPT

Temp* | DO : Cond. | Hard™ | AIK™ | NH, CL,?
Sample ID | (°O) (mg/L) pH (uS/cm) | (mg/L) | (mg/L) | (mg/L) | (mg/L)

NRwzood | 15 [ 106 | €34 0/0.8 0> o. 0.l |D.D
Rwzook| 10 | Jlo |67 B30 |e2 0310 (p |00 ]
[rwzeor| 14 /8 653 11w.1 P12 |o.0
rwzoet| 1.3 115 |GA|18.41 p5—T2"lo.(, 0.0
Device ID | MT-1(| Do-¢ PU-L | (v | '

* Correction factor °C@ °cC - '

® Colorimetric titration procedure adapted from APHA Standard Methods (mg/L as CaCO,)
¢ 1* number is mL of titrant second number is mg/L hardness

¢ Colorimetric method by HACH Co. for total ammonia and total chlorine




'ABC Laboratories, Inc. , : Form CDG 152 (02/01/00)

ENVIRONMENTAL SAMPLE RECEIPT

Databy: SS9 /%4) Date: _Joae (03 Study No.: __¥82/0
Sponsor: ___E-Max Lab Contact: Elizabeth M Twndyre |
| Sample Type/ID | - '_ | |
|l @ Effluent ID(s) ' O Receiving Water ID
O Sediment ID(s) O Soil ID

P/f)ther 1D S\JFQQL{ ku“'(f i
Number of containers '2 Totu| | 4 eaclh . Mass/Volume each laal
. : 9

Comments/Sample Descriﬁtion '

SAR ~%5 - SWoS = Rizoo)
SAR -R5 ~Swer = RW2002
SAR - 8% - Swo% T RWZEOS

STORAGE
| @ Used immediately upon receipt :
@'Stored at ~4°C  Cooler ID 0 R-1 0O R-2 O Other

CHEMISTRY ON RECEIPT

Temp* | DO | Cond. | Hard* | AIK*® | NHS | CL

Sample ID | (°C) | (mg/L) pH (uS/cm) | (mg/L) | (mg/L) | (mg/L) | (mg/L) _
RwZoot | 2.% | 10. | 1.30] 1a.43 |93 |52 5 |,
Rwzooz | 1.9 s | 7.03| 20.z |02 o1 0.5 | 6.0

PR

Rwzoos | 2.5 | N3 | ¢8| z0.z [0,

Device ID M-y | Do | PW-L | ¢vne|
* Correction factor °C@ °C

® Colorimetric titration procedure adapted from APHA Standard Methods (mg/L as CaCO,)
° 1* number is mL of titrant second number is mg/L hardness
A d Colornnemc method by HACH Co. for total ammonia and total chlorme
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Study Title

10-Day Survival, Growth, and Bioaccumulation of Chironomus riparius
With Sediment Samples Collected at Fort McClellan, Alabama

_Author

Ryan Warbritton
Scientist/Manager
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Shaw Environméntal, Inc. |
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Knoxville, Tennessee 39723

EMAX Laboratories

1825 205™ Street
Torrance, California 90501

Performing Laboratory
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7200 E. ABC Lane
Columbia, Missouri 65202

Report Co_mpletion Date

August 06, 2003

Laboratory Project Identification
ABC Study No. 48235 .

Shaw Projecf No.: - 800486



ABC Study No. 48235

1.0 INTRODUCTION

As part of a remedial investigation at the Fort McClellan, Alabama, ABC Laboratories conducted
toxicity tests on sediment samples collected by Shaw Environmental field personnel. All sediments
were evaluated for effects on survival, growth, and bioaccumulation for the midge, Chironomus
riparius.

2.0 MATERIALS AND METHODS
2.1 Sediment Samples

Sediment samples were received at ABC Laboratories in two shipments that arrived June 18 and

19, 2003. Sediment samples were received in 3.8-liter polypropylene containers and the

containers were packed in ice. All samples were received in good shape. Sediment samples were

logged in and then refrigerated at approximately 4 °C until use. Chain-of-custody documentation

is presented in Appendix A. Sample receipt and identification is presented in Table 1. Site
- sample RWO12ref was designated as the reference site.

2.2 Test Organisms

- Larval midge (Chironomus riparius) were obtained from ABC in-house cultures: Animals
utilized for the study were 1-3 days old post hatch.

2.3 Test Procedures
12.3.1 10-Day Survival and Growth

The test procedures utilized in the performance of the 10-day midge toxicity tests were based
upon those procedures described in “Methods for Measuring the Toxicity and

~ Bioaccumulation of Sediment-associated Contaminants with Fresh water Invertebrates™ (1)
“and “Standard Test Methods for Measuring the Toxicity of Sediment-Associated
- Contaminants with Fresh Water Invertebrates” (2). The ABC control was replicated 16 times
and site sediment samples for all screening toxicity tests were replicated eight times with 10
organisms per replicate chamber. The test chambers were approximately 0.5-L glass jars

“ containing approximately ~100ml of sediment and approximately 400mL of overlying water.
The overlying water was laboratory freshwater prepared by blending well water with well
water treated by reverse-osmosis to produce water with a hardness of 160 to 180 mg/L as
CaCO;. The overlying water was renewed using an automated system that provided
approximately two volume additions per day per replicate chamber. Each test chamber was
fitted with a screened collar to allow water to drain from the chamber while retaining the test
organisms. The ABC Laboratory control sediment was natural sediment collected from a
small pond on the property of ABC Laboratories. This sediment has been utilized as control

2



ABC Study No. 48235

sediment over the previous 15years with acceptable control results. The animals were fed
~1mL of a prepared invertebrate food daily. Feeding volumes were adjusted during testing to
maintain acceptable dissolved oxygen levels in the overlying water. The number of live and
dead animals in each test chamber were enumerated at test termination (day 10) by sieving
the sediment through a No. 35 (500-um) and/or No. 40 (425-pm) sieve. Animals were
considered dead if they did not respond to a gentle physical stimulus. The criterion for test
acceptability was mean survival in the controls of >70%. Ash free dry weights were
conducted by placing animals into an ashed and pre-tared weigh boat and drying at 60-90 °C
for 24 hours. Weigh boats were placed into a dessicator to cool and then reweighed. Weigh
boats were then placed into a muffle furnace at approximately 550 °C for 2.5 hours. Weigh
boats were allowed to cool in a dessicator and then reweighed. ' '

2.3.2 10-Day Bioaccumulation

The test procedures utilized in the performance of the 10-day midge bioaccumulation test

were based upon those general procedures described above. Each control and site sample

was replicated four times using 11.3-L aquaria with base dimensions of 15.8 by 30.5cm.

These base dimensions yielded a surface area of 482cm?. Approximately 300 1-3 day post

hatch C. riparius larvae were added to each replicate. This rate, 1.6 cm’ per organism, is

similar to that suggested by OECD Guideline 218 (3). The overlying water was renewed

using the same automated renewal system discussed above. One to two centimeters of
control or site sample sediment was added to each aquarium the day prior to the addition of
test organisms. Replicates one and two were initiated on June 20 and replicates three and

four were initiated on June 21, 2003. Live animals in each test chamber were removed at test

termination (day 10) by sieving the sediment through a No. 35 (500-pm) or No. 40 (425-pm)

sieve. Once larvae were collected they were placed into labeled polyethylene bottles and

placed in a cooler with dry ice. Upon completion of the animal collection the samples were

stored in a freezer until being shipped to EMAX laboratories for analysis.

2.4 Environmental Monitoring

The monitoring routine for the environmental conditions during testing is summarized in Table
2. The test chambers were maintained in a temperature-controlled water bath adjusted to
maintain a sediment temperature of 20 + 1°C under a 16 hour light:8 hour dark photoperiod.
Temperature and dissolved oxygen in all replicates were measured daily. Conductivity, total
ammonia, pH, alkalinity, and hardness were measured on day zero and ten. Water bath and
environmental chamber temperatures were monitored continuously using an electronic data
logging system. Overlying water temperature and DO were measured using a WTW OXi 330
dissolved oxygen meter. A Denver Instruments pH meter was used to measure pH. Light
intensity was measured using a Li-Cor Model LI-189 light meter equipped with a photometric
sensor. Conductivity was measured with an Orion model 140 salinity/conductivity meter. Total
ammonia, hardness, and alkalinity were conducted using a colorimetric method by HACH

3



ABC Study No. 48235

Company, Loveland, Colorado.
2.5 Statistical Analyses

Statistical significance for animal survival was determined by hypothesis testing. ABC
Laboratories utilized a specially written SAS program to calculate statistically significant
differences from controls at the P = 0.05 level (4). Analyses of each endpoint between samples
was evaluated by first analyzing the data for normality and homogeneity of variances with
Shapiro-Wilk's Test and either Bartlett's, Hartley's, or Levene’s Test, respectively, before
comparison of means. - If the data were normally distributed and the variances were
homogeneous, then analysis of variances (ANOVA) was utilized along with Dunnett’s or
Fisher’s procedure for comparing the means. Survival data were analyzed using Fisher’s Exact
test and growth data were analyzed with Dunnett’s. If the assumptions of normality or
homogeneity of variance were not met, transformations of the survival data were employed to
allow the use of parametric procedures. If transformations (e.g., arc sine-square root
transformation) of the data still did not meet assumptions of normality and homogeneity, then a
non-parametric test was used to analyze these data.

3.0 RESULTS AND DISCUSSION
3.1 Survival

Survival percentages for all replicate test chambers are presented in Table 3. Survival ranged

- from 4 percent in sample RW1001 to 46 percent in sample RW1011. Survival in the ABC
Control and reference site was 82 and 33 percent respectively. All site samples including the
reference site were significantly reduced for survival as compared to the ABC Control. Site
samples RW1001 and RW1005 were significantly reduced as compared to the reference site.
The control met the test acceptability criterion for survival. Survival data are located in Appendix
B.

3.2 Growth

Ash free dry weight measurements of midge for all replicate chambers are presented in Table 4.
Ash free dry weight ranged from 0.0002 grams in sample RW1002 to 0.0006 grams in sample
RW1007, RW1009, and RW1011. Ash free dry weight in the ABC Control and the reference
site was 0.0003 and 0.0010 grams respectively. There was no significant reduction in ash free
dry weight as compared to control for any of the site samples. Site samples RW1001, RW1002,
RW1004, RW1005, RW1006, RW1007, and RW1008 were significantly reduced for ash free dry
weight as compared to the reference site. The ABC control was significantly reduced as
compared to the reference site. :
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3.3 Bioaccumulation

The organisms removed from these replicates were utilized solely for generation of tissue for
cheinical analysis at EMAX Laboratories. The number of organisms removed was estimated for
analytical use only.

3.4 Environmental Monitoring Results

The continuously recorded water bath temperatures ranged from 19.2 to 20.7°C with a mean
temperature of 19.9°C during the 7-day exposure. Water bath temperature ranged from 19.9 to
~ 20.5°C as recorded daily with a mercury thermometer. Overlying water temperatures were
. maintained between 19.2 and 20.7°C as recorded daily in each sample. Dissolved oxygen (DO)
in the overlying water ranged from 4.8 to 9.8 mg/L during thetest. Water quality ranges can be
found in Table 5. All water quality parameters were within acceptable limits for maintenance of
healthy Chironomus riparius populations. '

4.0 Conclusions

All site samples including the reference site were significantly reduced for survival as compared to
the ABC Control. Site samples RW1001 and RW1005 were significantly reduced as compared to the
reference site. There was no significant reduction in ash free dry weight as compared to the control
for any of the site samples. Site samples RW1001, RW1002,, RW1004, RW1005, RW1006,

RW1007, and RW1008 were significantly reduced for ash free dry weight as compared to the
- reference site. The ABC control was significantly reduced as compared to the reference site.

- Poor survival rates in the site samples including the reference site may be attributed to the:
composition of the samples.. Typically, midges do not thrive in rocky/gravel areas low in organic
content. All samples received contained primarily gravel as the substrate. The replicates that had
higher survival rates may have had a certain amount of additional organic material in the form of

- leaves, grass, or roots.
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Table 1. Sample Receipt and Identification

Sample Name Sample ID Date Received
HR-78Q-SW/SD01-SD-RW1001-REG RWi001 June 18, 2003
SAR-78-SW/SD10-SD-RW1002-REG RW1002 - | June 18, 2003
SAR-85-SW/SD05-SD-RW1 004-REG ‘ RW1004 June 18, 2003
SAR-85-SW/SD08-SD-RW1005-REG RW1005 June 11, 2003
SAR-77-SW/SD25-—SD-RW1 006-REG RW1006 June 19, 2003
SAR-SS-SW/SbOZ-SD-RW} 007-REG RW1007 June 18, 2003
SAR-77-SW/SD23-SD-RW1008-REG RW1008 June 18, 2003
HR-85Q-SW/SD02-SD-RW1009-REG _- RW1009 June 18, 2003
HR-80Q-SW/SD03-SD-RW1010-REG RW10i0 June 19, 2003
HR-80Q-SW/SD06-SD-RW1011-REG RW1011 June 19, 2003
REFST-SD-RW1012-REG . RW1012ref June 19, 2003
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Table 2. Routine Environmental Conditibns and Frequency of Measurement

Environmentai Condition

Frequency of Measurement

Measurement Location

Temperature Continuously Water Bath
Overlying Water Daily One Replic%lte of each
Temperature Control & Site Samples
Dissolved Oxygen Daily All Control & Site Samplés
Overlying Water pH  Day0 &10 | Composite Samples
Conductivity Day 0 &10 Composite Samples
Totél Ammonia Day 10 Composite Samples
Alkalinity Day 0 &10 Composite Samples
Hardness Day 0 &10 Composite Samples
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 Table 3. Replicate Percent Survival
Percent survival
Sample .I'D | Replicate ‘Treatment
1 |2 | 3| 4| 5|6 | 7| 8 | Men?
ABC (1-8) 70 | 100 | 80 60 | 80 70| 90 80
‘ : , 82
ABC (9-16) 80 60 70 80 | 100 | 90 | 100 | 100
RW1001 0 | 10 | o o | 10| o 10| o 4°
RW1002 0 10 | 10 0 20 | 30 | 10 | 60 18
RW1004 20 10 10 0 | 30 | 30 0 20 s
RW1005 0 0 20 0 10 10 30 | 10 10°
RW1006 40 30 20 0 30 10 | 40 20 24
RW1007 10 30 70 20 10 10 10 0 20
RW1008 30 | 20 { 20 | 20 | 10 | 10 | 20 | 40 21
RW1009 20 10 10 20 40 40 10 10 20
RW1010 0 10 0 20 20 40 40 0 16
RW1011 60 30 60 70 40 30- | 40 40 46
RWlOlzref 60 | 20 30 20 80 10 20 20 33

b

All samples with significant difference as compared to the ABC Conirol.

Significantly reduced as compared to the reference site RW1012ref.

8
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‘Table 4. Replicate Ash Free Dry Weight
Replicate Ash Free Dry Weight (grams)
Sample ID Replicate Treatment |
: - - Mean per
1 2 3 4 5 6 7 8 Organism
ABC (1-8) |0.0032 | 0.0026 | 0.0027 | 0.0019 | 0.0026 | 0.0028 | 0.0043 | 0.0037
_ — 0.0003 *
ABC (9-16) | 0.0031 | 0.0018 | 0.0032 { 0.0019 | 0.0025 | 0.0020 0.0036 0.0027
RW1001 | NA [0.0004| NA | NA [00004| NA [00003| NA | 00004°
RW]OOZ | NA [0.0002 0.0001 | NA |0.0002 0.0007 | 0.0003 | 0.0020 { 0.0003®
RW1004 . | 0.0004 | 0.0003 | 0.0003 | NA |0.0010|0.0013| Na |0.0011 | 0.0004°
RW1005 | NA | NA |0.0007| NA |0.0002 | 0.0005 | 0.0009 | 0.0003 | 0.0003
RW1006 | 0.0016 | 0.0008 | 0.0009 | NA 0.0007 0.0006 0.0018 | 0.0006.] 0.0004*
RW1007 | 0.0005 | 0.0010 | 0.0058 | 0.0008 { 0.0002 | 0.0014 | 0.0004 | NA 0.0006 *
RW1008 }0.0013 | 0.0015 | 0.0006 | 0.0007 | 0.0004 | 0.0009 | 0:0010 | 0.0018 | 0.0005 *
RW1009 | 0.0010 | 0.0005 | 0.0007 | 0.0014 0.0631 0.0017 | 0.0005 { 0.0005 0.0006
RWlOlO' .1 NA 10.0006§ NA |0.0007 | 0.0010 | 0.0020 | 0.0027 | NA 0.0005
RW1011 0.0039 0.0023 | 0.0033 | 0.0028 | 0.0024 | 0.0021 | 0.0034 | 0.0020 0.0006
RW1012ref } 0.0047 { 0.0009 | 0.0028 0.0033 | 0.0072 | 0.0009 | 0.0028 | 0.0025 0.0010

NA = Not Applicable, 100% moitality in this replicate

a

Significantly reduced as compared to the RW1012ref reference site.




ABC Study No. 48235

Table 5. Overlying Water Quality Ranges

Overlying Water Quality Ranges

Sample ID Temt)_oecr;lture Dissol(\;s;l/f)xygen

ABC (1-8) o
19.3 -20.7 5.0-9.1

ABC (9-16)

 RW1001 ‘ 19.4 - 20.6 5.5-9.7
RW1002 | 19.4 —20.6 55-9.6
RW1004 19.4-20.5 6.3-9.8
RW1005 19.2-20.4 51-9.7
RW1006 19.4-204 48-98
RW1007 19.5-204 | 57-98
RW1008 ' 19.4-20.5 5.6-9.5
RW1009 19.4 —20.4 58-9.6
RW1010 19.4-20.4 . 6.0-96
RW1011 193203 . 55-94

RW1012ref , 19.4-20.4 55-95

10
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| ANALYSIS REQUEST AND  Reference Document No: BERA-061703-ABC
ShawwShaW Envronmental. Inc. 'CHAIN OF CUSTODY RECORD Page 1 of 2 ’

Projact Number: 800486 Samples Shipment Date: 17 JUN 2003 ’ Bill To: Duane Nieisen
\ame: Fort McClei Lab Destination: ABC Laboratori 312 Directors Drive
i - . aboratories :
Project Name: Fort Metietan : Knoxville TN 37923
. i -Gliverﬁﬂeﬁ,%.’ Lab Contact; Mickey Kemodle . _
Sample Coordmatc?r. /5/545/% \ Report To: Duane Nielsen
Turnaround Time: Al pred. Project Contact: Tim Roth - " 312 Directors Drive
‘ Carrier/Waybill No.: UPs/ Knoxville TN 37923
Special Instructions: ~ None
Possible Hazard indentification: Radiological [ ] | Sample Disposal: !
Non-hazard [] Flammable D Skin Irritant D Poison B D Unknown B:/ Retumn to Client D Disposal by Lab Efr Archive ' {mos.)
1. Relinquished By > SYps  Dater ¢/ 2/03 1. Received By . Date: Juw e 1% 03
(Signature/Affiliation) ; > — 5 ?\f Time: ,§2¢ ) {Signature/Affiliation) 17,“‘?, /))! /4 7 Time: I11ioe HA#e
- ” N
2. Relinquished By Date: 2. Received By ‘ _ . Date: :
(Signature/Affiliation) Time: (Signature/Affiliation) : Time:
3. Relinquished By Date: 3. Received By - Date:
(Signature/Afiiliation) Time: (Signature/Affiliation) : - Time:
.Comments: None
Sample Sample Sample Ctr ] Reque#ted Testing ‘ Condition On
No ) Sample Name Date Time Container Qty Preservative ] ) Program Fil CID Receipt
FW1001 FR-73Q-SW’3001-SD-RW1001'REG 77 JUN 2003 [ 14;50 [1 GAL P.Bucket ] 3 [None except cool to_ﬁ C  [Chironemus Riparius Survival & Growth [N | i
Test - EPA 100.2
F:wwoz FAR-TB-SW/SMO-SD-RWWOZ-REG [ 770N 2003 ] 13:30 J1 GAL P.Bucket [ 3 None exceptcool to 4 C Chilronomus Riparius Survival & Growth NJ [
: - Test - EPA 100.2
FW“JD‘* |57R~85-SW’SD°5-SD—RW1°°4’REG i 09 JUN 2003 | 13:30 |1 GAL P.Bucket ] 3 |None exceptcoolto 4 C  [Chironomus Riparius Survival & Growth Nf |
' ) ’ Test - EPA 100.2 e '
Pwmos . FAR~85—SW!SDDB-SD-RW1005-REG ] [ 08 JUN 2603 ! 15:00 [1 GAL P.Bucket ] 3 ‘None except cool to 4 C [Chironomus Riparius Survival & Growth Ni l
' T - ‘ Test - EPA 100.2
FWWUT FAR-85-SW/SDDZ-SD-RW1007-REG 09 JUN 2008 | 10:00 [1 GAL P.Bucket l 3 ]None exceptcoolto 4 C [Chironomus Riparius Survival & Growth | N ] [
- - Test- EPA 100.2




- ' . ANALYSIS REQUEST AND Reference Docurﬁént No: BERA-061703-ABC
ShaW““ Shaw Environmental, Inc, CHAIN OF CUSTODY RECORD Page 2 .of 2

Sample Sampie Sample Requested Testing ‘ Condition .On
No : Samp'e Name Date Time Container Preservative - Program Fil CID Receipt
}W\" 1009 [iR-85Q-SWISD02-SD-RW1G09-REG [ o5 oNzo03 | 12:30 [t GAL P.Bucket [ 3 None except cool to 4G [Chironomus Riparius Survival & Growth N‘ |
. Test - EPA 100.2




ABC Labrotories, Inc. Form CDG 219 (04/27/00

ENVIRONMENTAL SAMPLES--CHEMISTRY ON RECEIPT
| Sponsor:‘ EMAX. /St : Study No.: Y8235
Sample Type: [ Effluent _HASediment C Soil - [C Other:
Data By: Zar N Date:__J wume (303
Sample Temp. | D.O.mg/L Cond. Salinity Hard® | ALK NH,® CL®
D °C pH “pSlem oo mg/L mg/L mg/lL. | mg/L
Rwicol | 54 5.56 '
Ruwipea 3.0 5.¢3
Rwisce ¢4 .0 , S.0%
tRwivo 5 | 3.5 5.62 |
- ~D
RO TE
Rwieo7 | 246 5.45
Ruwiosg| 3.0 5.1a
Rwies? | 3,% 5.39
Device ID’s | MT- 1t pH-C | @R zap Jun t/
® colorimetric titration procedure adapted frgm APHA standard methods (mg/L as CaCO,)
b colorimetric method by HACH Co. for total amnonia and total chlorine

e




ANALYSIS REQUEST AND
CHAIN OF CUSTODY RECORD

Shaw Sraw Evionmentd e

Project Number: 800486 Samples Shipment Date:

"Lab Destination:

18 JUN 2003

ABC Laboratories

Reference Document No: BERA-061803-ABC
Page 1 of 1

Bill To: Duane Nielsen
312 Directors Drive

. i - Fort McClell
Project Name: Fort Mctietan Knoxville TN 37923
i -BliverBter 4, Hiape Lab Contact; Mickey Kemodle ~
Sample Coordmator. /{5 ad Report To: Duane Nielsen
Turnaround Time: Apaw g Project Contact: Tim Roth 312 Directors Drive
Carrier/Waybill No.: ups/ Krioxville TN 37923
Special Instructions:  None
Possible Hazard Indentification: Radiological [ ] | Sample Disposal:
Non-hazard [ Flammable D Skin rritant D Poison B D Unknowncg_, Return to Client D Disposal by Lab @ Archive {mos.)
1. Relinquished By ,/_ I Date: ¢/8/o3 1. Received By ) Date:Juu {% o3
(Signature/Affillation) ﬁfé} 5 < 1" Time: Jyeo (Signature/Afﬁﬁation)‘ W»&cﬁ? M Time: {1 4%
; r'd -
2. Relinquished By Date: 2. Received By Date:
(Signature/Affiliation) Time: (Signature/Affiliation) Time:
3. Relinquished By Date: 3. Received By Date:
(Signature/Afﬁxigtion) Time: (Signature/Affiliation) Time:
Comments: None
Sample Sampie Sample Ctr Requested Testing Condition On
No _ Sample Name Date.  Time Container Qty Preservative Program Fil CID Receipt
[RWWOG FAR~775W13025-30'RW1°°5'REG [’mu—wfo‘ua—l 08:15 l‘l GAL P.Bucket ] 3 |None exceptcootto 4 C  [Chironomus Riparius Survival & Growth [N ] {
Test - EPA 100.2
ﬁWW’O FR—GOQ-SW/SDOND'RWWW‘REG l T2 JuN 2003 | 11:00 ]1 GAL P.Bucket | 3 [None except cool to 4 C  [Chironomus Riparius Survival & Growth N }
; - Test- EPA 100.2 - )
ﬁwwﬁ FR%OQ—SW/SDOSSDRMM1-REG 72 JUN 2003 ﬁ2:15 [1 GAL P.Bucket ] K] }None exceptcoolto 4 C  [Chironomus Riparius Survival & Growth | N i i
Test - EPA 100.2

FWW"’ EFST'SD'RWWQ'REG TTIUNZo08 | 14:50 [t GAL P.Bucket

IChironomus Riparius Survival & Growth N] ]

] 3 |None except coolto 4 C

Test - EPA 100.2




ABC Labrotories, Inc. , | | ’ Form CDG 219 (04/27/00
ENVIRONMENTAL SAMPLES--CHEMISTRY ON RECEIPT

Sponsor: E HA{/ SHAW - Study No.: <+ 3235
Sample Type: [ Effluent ¥Sediment 3 Soil 3 Other:
Data By: ‘1“//\'/ 7’ Date: Jwwe | q/ 03
Sample Temp. | D.O.mg/L | - Cond. Salinity | Hard® Al | NH? CL
ID °C pH #S/em %o mg/L ‘mg/L mg/L mg/L
Rw 112 3,5 | 6-05 |~
T~
Rw e 2.0 5.661 ~
|l 006 | 2.0 4.9% T
ij‘olo 3.¢ 5.37 - \\ :
N
\\
N
LN
| . ~ \\
Device ID’s M-’r_ I . PH é _ D R .tk Jewe'|q ;163

* colorimetric titration procedure adapted from APHA standard methods (mg/L as CaCO,)
® colorimetric method by HACH Co. for total amnonia and total chlorine
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

%

See Pl

' (FRONT)
STREAMNAME /~q N (Lreele | LOCATION A A C(C/ [QA (7 FLC )
STATION #/4€ 35" RIVERMILE STREAM CLASS ~ —n
LAT LONG RIVER BASIN
STORET # AGENCY /24 ,
wmnoions A5 Pran A Aorees . L Yt
FORM COMPLETED BY DATE 4/’ g E g2 ! REASON FOR SURVEY
,/M. ‘/frw/ TIME AM PM BEK aw/ﬂ&bq
: [

WEATHER Now Past 24 Has there en a heavy rain in the last 7 days?
CONDITIONS . hours QYes

Clel o wmoman 870 g0

A WS i) 3 oer
/ (7 4 Lol M clear/sunny %—
SITE LOCATION/MAP

Draw a map of the site and indicate the areas sampled (or &ttach a photograph) .

fee BERA Wor
///w‘( ? %“"
ﬂ&/éﬂf

STREAM
CHARACT] ERIZATION

tream Subsystem

Stream Type
erennial O} Intermittent - (3 Tidal

Q Coldwater ﬁ Warmwater
Stream Origin Catchment Area km?
0 Glacial

{J Non-glacial montane
Q Swamp and bog

XSpring—fed
OMixture of origins
Q Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers.: Perlphyton Benthzc et
Macroinvertebrates, andFtsh Second Edition - Forml e nd Ty e T -

w T




CSAR 7y 5002 @ack).

i REYSICAL, CHARACTERIZATION'WATER QUALITY FIELD DATA SHEET

WATERSHED Predominant Sixrrounding Landuse Local Watershed NPS Poltution
FEATURES S Forest 0 Commercial No evidence O Some potential sources
Q Field/Pasture Industri bvious sources
Q Agricultural Other /Ao 10
0 Residential AR ¥ LSaf® Local Watershed Erosion
2 None E\dodemte O Heavy
RIPARIAN icate the dominant type and record the dominant species present
(\;lgGE’tI‘A’gI?rN) &d rees tpr Shrubs [w] Grass!:zs P a Hf aceous
meter buffer : :
dominant species present Oké /'ﬁf“'e - _Jome afdenr
INSTREAM Estimated Reach Length _(; O Canopy Cover -
FEATURES 2 Partly'open O Partly shaded Q) Shaded
Estimated Stream Width m O
: High Water Mark / » m
Sampling Reach Area o
Proportion of Reach Represented by Stream
Area in km® (m'x1000) —~ km’ Morphole Ypes .
2 Q Riffle % QRun Z é %
Estimated Stream Depth Qe m Q Pool %
Surface Velocity 0-23 m/sec Channelized O Yes %No
(at thalweg)
Dam Present QO Yes Mo
11;%1'}%% WOODY two (O
Density of LWD (7 g (LWD/ reach area)
AQUATIC Indicate the dominant type and record thé dominant species present
YEGETATION Q Rooted emergent U Rooted submergent Q Rooteq floating [ Free floating
Q Floating Algae My Attached Algae 'L C
\ appmrﬁ"ég aloetr Lot-o rmly o,
dominant species present ,4'0 _-"‘l L g Color:
Portion of the reach with aquatic vegetaﬁonﬂ%
WATER QUALITY Temperature_ /¢ 6 °C ater Odors .
Normal/None 0 Sewage
Specific Conductance (. 3.2 f (%] gPetroleum 8 Ch;mjcal
Fishy . Q) Other
Dissolved Oxygen 7. 02’ ‘7 é
-~ Water Surface Oils
pH_J . ‘ a Slick 8 8h]elen QO Globs 0 Flecks
— None ther
Turbidity :
V(/o Turbidity (if not measured)
WQ Instrument Used 7t Clear Slightly turbid Q Turbid
i ) Opaque O Stained Q Other
SEDIMENT/ Odors Deposits
SUBSTRATE xNormal 0 Sewage Q Petroleum O Sludge O Sawdust 0 Paper fiber KSand
8 Chemical O Anaerobic . ONone O Relict shells O Other
Other .
’ Looking at stones which are not deeply
Oils embedded, are the undersides black in color?
Xl Absent O Slight Q Moderate OProfuse QO Yes 0

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS

(should add up to 100%) (does not necessarily add up to 100%)

Substrate Diameter % Composition in Substrate Characteristic % Composition. in
Type Sampling Reach Type Sampling-Area
Bedrock 2— [ ) Detritus sticks, wood, coarse plant i .
: materials (CPOM) «rloy s < iy
Boulder > 256 mm (10") 20 .
Cobble 64-256 mm (2.5"-10") 4 O Muck-Mud blz};)ck, very fine organic 0
OM

Gravel 2-64 mm (0.1"-2.5") /s FrOM)
Sand 0.06-2mm (gritty) e Marl grey, shell fragments O
silt 0.004-0.06 mm O A
Clay < 0.004 mm (slick) ()

—

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME  (eesic (ol | LocATION ~1MC !

STATION # RIVERMILE STREAM CLASS ~ ———o

| LAt __LONG RIVER BASIN :
STORET # ' AGENCY & ’A ,

wmmorons 2T Frar, ATy, Vater

FORM COMPLETED BY "~ | pate é [ 705 REASON FOR SURVEY i

/L /{Vﬂ“&ﬂ/ TIME © AM P Vi CRA -rW(é"Q 1

/

- Condi i
Habitat ondition Category ;
Parameter ~ Optimal Suboptimal Marginal Poor :’
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate
Available Cover and fish cover; mix of otential; adequatc desirable; substrate unstable or lacking.

snags, submerged logs, abitat for maintenance | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.
or other stable habitat - | of additional substrate in
and at stage to allow full | the form of newfall, but

colonization potential not yet prepared for

(i.e., logs/snags that are | colonization (may rate at :
not new fall and not high end of scale). . !
transient).

Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and " Gravel, cobble, and

2. Embeddedness | boulder particles are 0- * | boulder particles are 25- boulder particles are 50- | boulder particles are ]
25% swrounded by fine | 50% surrounded by fine | 75% surrounded by fine | more than 75% 4
sediment. Layering of | sediment. sediment. surrounded by fine :
cobble provides diversity ) sediment. :

of niche space.

All four velocity/depth | Only 3 of the 4 regimes | Only 2 of the 4 habitat Dominated by 1

) 3. Velocity/Depth regimes present (slow- present (if fast-shallow is | regimes present (if fast- | velocity/ depth regime

Regime deep, slow-shallow, fast- | missing, score lower shallow or slow-shallow 1} (usually slow-deep).

deep, fast-shallow). than if missing other are missing, score low).

(Slow is < 0.3 m/s, deep | regimes). .
> .

Parameters to be evaluated in sampling reach

Little or no enlargement | Some new increase in Moderate deposition of | Heavy deposits of fine
4. Sediment ' of islands or point bars | bar formation, mostly new gravel, sand or fine | material, increased bar
Deposition and less than 5% of the | from gravel, sand or fine ] sediment on old and new } development; more than
: bottom affected by sediment; 5-30% of the ] bars; 30-50% of the 50% of the bottom
sediment deposition. bottom affected; slight bottom affected; changing frequently;
deposition in pools. sediment deposits at pools almost absent due
obstructions, to substantial sediment

constrictions, and bends; | deposition.
moderate deposition of
pools prevalent.

Water reaches base of Water fills >75% of the § Water fills 25-75% of Very little water in

5. Channel Flow both lower banks, and { available channel; or the available channel, channel and mostly
Status minimal amount of <25% of channel and/or iffle substrates present as standing
channcllsubslratc is substrate is exposed. are mostly exposed. pools.
exposed.

SCORE

Rapzd Bzaassessment Protocols For Use in Streams and WadeableRwers v Penphytonf Benthic

vertebrates and Fish, ‘Second Edition - Forni:



Habitat

Condition Category

7. Frequency of
Riffles (or bends)

1 8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE ___(LB)
SCORE ___ (RB)
9. Vegetative

Protection (score
each bank)

Parameters to be-evaluated broader than sampling reach

10. Riparian
Vegetatlve Zone
Width (score each
bank riparian zone)

SCORE___(LB)
SCORE___ (RB)

Total Score

normal pattern.

Occurrence of riffles
relatively frequent; ratio
of distance between
riffles divided by width
of the stream <7:1
(generally 5 to 7);
variety of habitat is key.
In streams where riffles
are continuous,
placement of boulders or
other ]arge, natural
obstruction is important.
: SN

Banks stable; evidence
of erosion or bank
failure absent or
minimal; little potential
for future problems.
<5% of bank affected.

More than %0% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowin
minimal or not evident;
almost all plants allowed
to grow naturally.

Width of riparian zone
>18 meters; human
activifies (i.e., parking
lots, roadbeds, clear- -
cuts, lawns, or crops)
have not impacted zone.

‘70-90% of the

evidence of past
channelization, i.e.,

dredging, (greater than

past 20 yr) may be
present, but recent
channeiization is not

Parameter - Optimal Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or present, usually in areas extensive; embankments | gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach

present on both banks

reach channelized and
disrupted.

present.

Occurrence of riffles
infrequent; distance

between riffles divided

by the width of the
stream is between 7 to
15.

Moderateiy' stable;
infrequent, small areas
erosion mostly healed

over. 5-30% of bank in

reach has areas of
erosion.

streambank surfaces
covered by native

vegetation, but one class

of plants is not well-

represented; disruption
evident but not affecting

full plant growth
potential to any great
extent; more than one-

half of the potential plant

stubble height
remaining.

Width of riparian zone
12-18 meters; human

activities have impacted

zone only minimally.

Occasionat riffle or

provide some habitat;

the stream is between
to 25.

of .
areas of erosion; high

floods.

50-70% of the
streambank surfaces
covered by vegetation
disruption obvious;
patches of bare soil or
closely cropped

than one-half of the

eight remaining.

6-12 meters; human

zone a great deal.

and 40 to 80% of stream

bend; bottom contours

distance between riffles
divided by the width of

Moderately unstable; 30-
60% of bank in reach has

erosion potential during

vegetation common,; less

tential plant stubble

Width of riﬁarian zone

activities have impacted

s channelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

Generally all flat water
or shallow riffles; poor
habitat; distance between
rifiles divided by the
width of the stream is a

15 | ratio of >25.

‘Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars. :

Less than 50% of the
streambank surfaces
5 covered by vegetation;
disruption of stréambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in -
average stubble height.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

A-8
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SAR 7§ S0 02

BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME (cenC (1 eel. LOCATION ~r/1C
STATION # 53R &S RIVERMILE STREAM CLASS  ~——
IAT_________ LONG RIVER BASIN
STORET # AGENCY  (Z PA
INVESTIGATORS  /C . . Porece, , /M irmy C. JaSGrLOT NUMBER
FORM COMPLETED BY DATE ¥, REASQN FOR SURVEY
S oo, v TIME 0245 aM ™ SERA fwﬂ “g
1 » '

7

HABITAT TYPES || Indicate the percentage of each habitat type present
QCobble? % QSnags(P % Q Vegetated Banks /29 0o DSand J__ .f’

) 0 Submerged Macrophytes_& % Q Other ( [\ )
SAMPLE Gear used X D-frame () kick-net Q Other _ /le 4 "“é’/ éﬂ’/ J@r Lo o/b
COLLECTION
How were the samples collected? Kwading 0 from bank O from boat
xﬁcate the gumber of jabs/kicks taken in each habitat type.
obble O Snags, 0 Vegetated Banks 0 Sand
0 Submerged Macrophyt_es 3 Other ( )

GENERAL | fcluet 10 recfle — (ta reg ~combine
! C/0M f(;/yor«\(a f%syj/@

QUALITATIVE LISTING OF AQUATIC BIOTA : i
Indicate estimated abundance: 0= Absent/Not Observed,(a{are, 2 = Common, 3= Abundant, 4 = Dominant

Periphyton o 1 2 3.4/ Slimes D123 4
Filamentous Algae @ 1 2 3 4 Macroinvertebrates 0 (D 2 3 4
Macrophytes 601 2 3 4 Fish 0o ({@2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Absent/Not Observed, re (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)
Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4} Chironomidae 01 2 3 4
' Hydrozoa 0 1 2 3 4] Zygoptera 0 1 2 3 4| Ephemeroptera 01 2 3 4
Platyhelminthes 01 2 3 4 Hemipteré 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4 . o 1[
Oligochaeta 0 1 2 3 4] Sialidae 01 2 3 4 JTC (CS U/—{f v
Isopoda 0 1 2 3 4] Corydalidae 01 2 3 4 Y4 %QXDWOM‘/
Amphipoda 0 1 2 3 4] Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4] Empididae 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4] Tabinidae 01 2 3 4

Culcidae 0 1 2 3 4

Rapza’ Bzoassessment Protocols For Use in Streams and Wadeable Rivers.: Perzphyton Benthzc A
Macromvertebrat{es and Fzsh Second Edmon Form 1 g :

g
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
> A - — A~
STREAMNAME Cn (Cro@/c | tocation =7 /1L
STATION#J42 {$ RIVERMILE > | STREAM CLASS ——
tar__ "7 LONG RIVER BASIN
STORET # AGENCY EFFA
INVESTIGATORS 2 § flravin /1. / tor re~y L }/c./f’of
| FORM COMPLETED BY ’ DATE 1 é ?é T _REASONFOR § /
/{_4‘ /Lll/r‘f’avy TIME AM @ V {odd a,m/ﬂ Ly
_ /
WEATHER Now Past24  Has there bgen a heavy rain in the last 7 days?
CONDITIONS hours a Yes -, No
a storm (heavy rain) a amiy
O rain (steady rain) a Air Temperature /Z/
showers (intermittent) Q' Other y
Vﬁ %cloud cover a %
clear/sunny

SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photegraph)

fec Pyoe 7 -4
/Jere /7&67: -

Y, 1/6 Vi éﬁ[d

STREAM eam Subsystem Stream Type é :
CHARACTERIZATION erennial Q Intermittent O Tidal Q Coldwater armwater
Stream Origin Catchment Area km?
Q Glacial Spring-fed
QO Non-glacial montane O Mixture of origins
0 Swamp and bog Q Other

Rapid Bioassessment Protocols For Use in Streams and. Wadeable szers. Perlphyton Benthzc B e e il

Macroinvertebrates, and Fish, Second Edition - Forml e T D I e - e




JAR §S JI0 Oy , _
PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET -
AR AR 7 mack) | L

WATERSHED %redominant Surrounding Landuse Local Watershed NPS PoHution
FEATURES Forest Q Commerciat Q No evidence O Some potential sources
Q Field/Pasture W] lndustn'ag. ¥ Obvious sources
Q Agricultural N Other ’N# /b#gol
Q Residential i Local Watershed Erosion
0 None @ Moderate QO Heavy
RIPARIAN Ingicate the dominant type and record the dominant species present
YEGETATION %‘rees tpr Shrubs [n] Gms?es P 0 Herbaceous
(18 meter buffer) : A’ / o r\
dominant species present C
INSTREAM Estimated Reach Length |$ O m Cpnopy Cover s
FEATURES : Partly open  Q Partly shaded 0 Shaded
: Estimated Stream Width Z— m 0
High Water Mark {. m
Sampling Reach Area - m
_— . Proportien of Reach Represented }7} Stream
Area in km? (m*x1000) km® Morpholu}y es .
2 Q Riffle % (I Run 2, i %
Estimated Stream Depth 0 . m Q Pool %
Surface Velocity 0 - m/sec Channelized Q Yes ho
(at thalweg) .
Dam Present Q) Yes bNo
LARGE woopy two O
Density of LWD [ 2 m¥km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant Species present
YEGETATION Q Rooted emergent ooted submergent QO Rooted floating (I Free floating
0 Floating Algae Attached Algae / 4 \S ‘ ( é
] 4 ¢ £ 0‘4‘1
dominant species present s/ LGl 4 ‘{/ é@ (3 /7¢( wi { A4S ( P{O C
Portion of the reach with aquatic vegetation _&“o '
WATER QUALITY TemperatureZJ» § ¢ ater Odors 0 Sewans
ormal/None wage
Specific Conductance { 2,,: o 2—2 “‘%ﬂ; Q Petroleum Q) Chemical
O Fishy Q Other
Dissolved Oxygen z 2 z 7 P17 [_
7 Water Surface Qils
pH 6 - .)7 Slick O Sheen Q Globs (3 Flecks
— one [ Other
Turbldity ’ 4 i
Turbidity (if not measured)
WQ Instrument Used /l[ orcbe (7 [ J XdClear " QSlightly turbid. Q) Turbid
' U Opaque Q Stained Q Other
SEDIMENT/ Odors Degosits
SUBSTRATE Normal 0 Sewage Q Petroleum O Sludge O Sawdust O Paper fiber ﬁ Sand
Chemical O Anaerobic . QNone O Relict shells Q Other,
Q Other .
. Looking at stones which are not deeply
Oils embedded, are the undersides black in color?
M Absent O Slight OModerate QO Profuse 0 Yes No
INORGANIC SUBSTRATE COMPONENTS : ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic : % Composltion in
e Sampling Reach Type Sampling-Area
Bedrock . | Detritus sticks, Woog, (c)(l)&rse plant 4 ,)/
- terials (CP r )
Boulder | > 256 mm (10 J0 aterials (CPOM)
Cobble 64-256 mm (2.5"-10") 4{ (] Muck-Mud bla(z])c, very fine organic 0
M
Gravel  |2-64 mm (0.1"-2.5%) 20 _(FP )
Sand 0.06-2mm (gritty) 0 Mari grey, shell fragments
“Silt 0.004-0.06 mm 0 : o
Clay <0.004 mm (slick) [0

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form |




HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)
STREAMNAME C##C (7eCE. | LOCATION [—7MC

STATION # '{4 _Qi §  RIVERMILE STREAM CLASS —
Lat_ "7 " 1oNG RIVER BASIN
STORET # ' AGENCY C/r4 /

INVESTIGATORS /L. [~ /e M. [Aavey [, Vo itof

FORM COMPLETED BY “ | oate {/2/95 REASON EQR SURV _ ' e

| /. Moy TIME "’—‘éé @ Z?(,'/Z;‘f .Eéc%vty
. . 7 /

. Conditi
Habitat ondition Category
Parameter Optimal Subeptimal Marginal Poor
. Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate -
Available Cover and fish cover; mix of tential; adequate desirable; substrate unstable or lacking. - N

snags, submerged logs, abitat for mantenance | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.

or other stable habitat - | of additional substrate in
and at stage to allow full | the form of newfall, but

colonization potential not yet prepared for :
(i.e., logs/snags that are | colonization (may rate at :
not new fall and not high end of scale). . :
transient). .

QGravel, cobble, and Gravel, cobble, and Gravel, cobble, and  { Gravel, cobble, and
2. Embeddedness | boulder particles are 0- | boulder particles are 25- | boulder particles are 50- | boulder particles are
25% swirounded by fine { 50% surrounded by fine - | 75% surrounded by fine | more than 75%
— sediment. Layeringof | sediment. sediment. surrounded by fine
cobble provides diversity sediment.
of niche space.

' SCORE

BN oG M e AR R A

All four velocity/depth | Only 3 of the 4 regimes  { Only 2 of the 4 habitat Dominated by t
3. Velocity/Depth regimes present (slow- | present (if fast-shallow is { regimes present (if fast- | velocity/ depth regime

Regime deep, slow-shallow, fast- | missing, score lower shallow or slow-shallow | (usually slow-deep).
) deep, fast-shallow). than if missing other are missing, score low).
(Slow is <0.3 m/s, deep | regimes). .

5>0.5m)

SCORE

Parameters to be evaluated in sampling reach

Little or no enlargement | Some new increase in Moderate deposition of | Heavy deposits of fine

4, Sediment of islands or point bars bar formation, mostly new gravel, sand or fine | material, increased bar
Deposition and less than 5% ofthe | from gravel, sand or fine | sediment on old and new | development; more than
: bottom affected by sediment; 5-30% of the | bars; 30-50% of the 50% of the bottom
sediment deposition. bottom affected; slight bottorn affected; changing frequently;
deposition in pools. sediment deposits at pools almost absent due
obstructions, to substantial sediment
constrictions, and bends; | deposition.
moderate deposition of

pools prevalent

‘Water reaches base of Water fills >75% of the | Water fills 25-75% of Very little water in

5. Channel Flow both lower banks, and | available channel; or the available channel, channel and mostly
Status minimal amount of <25% of channel and/or riffle substrates present as standing
channecl‘subsume is substrate is exposed. are mostly exposed. pools.
| exposed.

SCORE

. Rapid Bioassessment Protocols For Use in Streams and;Wadeable Rivers:: . on; Ben
Macraoinvertebrates, and Fish, Second Edition - Forn:2:4: oNrigs, ke sheoaed B :
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 BABITAT ASSESSMENT FIELD DAT

SHEET—HIGH GRADIENT STREAMS (BACK)_

Habitat

Condition Category

7. Frequency of
Riffles (or bends)

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE __(LB)
SCORE ___ (RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader tlgan' sampling reach

SCORE __ (LB)
SCORE ___(RB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

Total Score

normal patiem.

Occurrence of riffles
relatively frequent; ratio
of distance between
riffles divided by width
of the stream <7:1
(generally 5 to 7);
variety of habitat is key.
In streams where riffles
are continuous,
placement of boulders or
other large, natural
obstruction is important.
3 *}zg;' %

Banks stable; evidence
of erosion or bank
failure absent or
minimal; little potential
for future problems.
<5% of bank affected.

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowin
minimal or not evident;
almost all plants allowed
fo grow naturally.

Width of ripatian zone
>18 meters; human
activifies (i.e., parking
lots, roadbeds, clear-
cuts, lawns, or crops)
have not impacted zone.

rematmn
oo

evidence of past

Parameter Optimal Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or present, usually in areas | extensive; embankments gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach

present on both banks;

channelization, i.c., and 40 to 80% of stream
dredging, (greater than | reach channelized and
past 20 yr) may be disrupted.

present, but recent
channelization is not
present.

Occurrence of riffles
infrequent; distance

between riffles divided

by the width of the

stream is between 7 to
15 -

Moderately stable;

infrequent; small areas of

erosion mostly healed

over. 5-30% of bank in

reach has areas of
erosion.

70-90% of the

streambank surfaces
covered by native

vegetation, but one class

of plants is not well-

represented; disruption
evident but not affecti

Occasional riffle or
bend; bottom contours
provide some habitat;
distance between riffles
divided by the width of
the stream is between 15
to 25.

areas of erosion; high
erosion potential during
floods.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped

ng | vegetation common; less

full plant growth than one-half of the
potential to any great tential plant stubble
extent; more than one- eight remaining.
half of the potential plant

stubble height

12-18 meters; human

activities have impacted

zone only minimally.

Width of riparian zone

Width of riparian zone
6-12 meters; human
activities have impacted
Zone 2 great deal.

Moderately unstable; 30-

‘Unstable; many eroded
60% of bank in reach has

channelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

Generally al} flat water
or shailow riffles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio of >25.

ggss; "ra»lv" areas n
uent along straight
sections and bends;
obvious bank sloughing;
-100% of bank has
erosional scars.

Less than 50% of the
streambank surfaces
covered by vegetation; .
disruption of stréambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in -
average stubble height.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

A-8 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2.




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

ya "
STREAMNAME (aane Crecik rocaton  /—/ MC
STATION #J4# 73 RIVERMILE STREAM CLASS —~
LAT___ °°°% LoNG RIVER BASIN o
STORET # AGENCY A
INVESTIGATORS 4 § /4w /., /lerriy. [ foXELOT NUMBER
FORM COMPLETED BY - DATE éé 7 é o REASON FOR SURVEY /
rto M ./Nau/ TIME a (B EM/ .,q
HABITAT TYPES .}| Indicate the percentage of each habitat type present ‘ C[c.. $ fég,,
QO Cobble®U % O Snags % 0O Vegetated Banks [20% Qsand $ %
QO Submerged Macrophytes % Q Other ( %
SAMPLE Gear used ,KD‘frame O kick-net 0 Other
COLLECTION
How were the samples coliected? % wading 0 from bank Q from boat
Indicate the number of jabs/kicks taken in each habitat type.
0 Cobble Z () Snags Q Vegetated Banks OSand
3 Submerged Macrophytes : 0 Other g )
GENERAL [ re e 5 i re< f@yyq(@ { ken aa € cu orz{‘(é
COMMENTS . ( -
[ CrM fa/%(c coflate f(7k/<v v

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1=Rare, 2 =Common, 3— Abundant, 4 = Dominant

Periphyton. o1 2 3 @ Slimes "W o2 3 4
Filamentous Algae @ 1 2 3 4 Macroinvertebrates 0 @ 2 3 4
Macrophytes D123 4 Fish (971 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2= Common 3-9
orgamsms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms)

Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4] Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4] Zygoptera 0 1 2 3 4] Ephemeroptera 01 2 3 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 t 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4
Oligochacta 0 1 2 3 4] Sialidae 01 2 3 4 f(C /CfV/‘/f
Isopoda 0 1 2 3 4| Corydalidae 01 2 3 4 ot 4 ﬁkonm Y
Amphipoda 0 1 2 3 4] Tipulidae 012 3 4
Decapoda 0 § 2 3 4] Empididac 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4] Tabinidae 01 2 3 4

Culcidae 0 1 2 3 4

Rapzd Btoassessment Protocols For Use in Streams and Wadeable szers Perlphy.fon, Benthzc L e .
Macromverlebrafes andFtsh SecondEdmon FormI IR I E A g G T ARRS RONC




SAR 7§50 o

PHYSICAL CHARACTERIZ TION/WATER QUALITY FIELD DATA SHEET

A FTCDOR (FRONT) o \

73 — .
STREAMNAME ("5 ¢ Oreel [rocamon [~ [ MU
STATION# £ 2§ RIVERMILE STREAM CLASS =~ ~— ~
LAT LONG RIVER BASIN
STORET # AGENCY A
INVESTIGATORS /2. f. /X/unq, MM df“/a'/"/ /. wa'Cf
FORM COMPLETED BY DATE @ REASON FOR SURVEY (
AM )

L. pr v/ ReRA a/;%' 1'«;
WEATHER Now Past24  Has there pgen a heavy rain in the last 7 dés?
CONDITIONS hours Q Yes &\Jo

0 storm (heavy rain) 0 . )
0 rain (steady rain) 0 Air Temper: =‘“'°4fE / F
a showers (intermittent) O Other

%4 %cloud cover 0 %

clear/sunny M_

SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph) .

See /’t "‘7('
ﬁgxﬂ,/( ﬂ/owz —

)’/74( /Amlw’

| STREAM Eenm Subsystem Stream Type

CHARACTERIZATION Perennial O Intermittent Q) Tidal Q Coldwater M Warmwater
Stream Origin Catchment Area km?
0 Giacial Xs pring-fed
0 Non-glacial montane QO Mlxture of origins
0 Swamp and bog Q Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers:; Perzphyton Benthzc G apehenue i Bhgl e

Macroinvertebrates, and Fish, Second Edition - Forml v T e D - s ARS
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 (BACK)
e 673

,‘Q%‘CHARACIEI%;;ATIQN/WATER QUALITY FIELD DATA SHEET - -

WATERSHED gedominznt Surrounding Landuse Local Watershed NPS Pollution
FEATURES Forest 0 Commercial '&No evidence 0 Some potential sources
Q Field/Pasture 0 Industrial 4 Obvious sources
Q Agricuitural K Other ¢ ‘GN
Q Residential 705 17‘ Local Watgrshed Erosion
ZC O None ,&Moderate O Heavy
RIPARIAN icate the dominant type and record the dominant species present
(\;IéIGE't]‘A'{)‘I(I)TN ) &'rees tpr Shrubs Grassl:as P Q Herbaceous
meter buffer :
dominant species present /¥ (d e r~
INSTREAM Estimated Reach Length f’ o m Canopy Cover -
FEATURES S OPartly open MfPartly shaded 3 Shaded
Estimated Stream Width j m
_ ‘High WaterMark (., O'm
Sampling Reach Area - m
in km® (or'x1000 - Proportion of Reach Represented by Stream
Area in km? (m*x100 ) m’ Morphology Types
Q Riffle % QR F O 4
Estimated Stream Depth 0« 2-m Q Pool %
Surface Velocity (2, “1L m/sec Channelized 0O Yes Q’No
(at thalweg) .
Dam Present Q Yes A‘No
LARGE woODY LWD D m '
Density of LWD ( 2 mYkm? (LWD/ reach area)
AQUATIC . Indicate the dominant type and record the dominant species present
VYEGETATION 0 Rooted emergent Rooted submergent O Rooted floating O Free floating
Q Floating Algae Attached Algae ‘[ 4 . ]
) . QL pe~ A Ty /( t%q,;? u.,a%é C()C.
dominant species present Zot
- 7"V¥t‘710WL\ 7 olvyrm
Portion of the reach with aquatic vegetation? %
WATER QUALITY Temperature 2. 7. Oh ¢ ter Odors :
Normal/None - u] Sewage
Specific Conductance (2. ol 7 47 CA 8 gpt;lnleum gghthmcal
ishy er
Dissolved Oxygen & 2 “"7/ C
( ( Water Surface Oils
pH “ %}ick D Sheen O Globs Q Flecks
_t one (1 Other
Turbidity
rbidity (if not measured)
WQ Instrument Used / rio L4l (C\, U(O gClear Slightly turbid Q Turbid
S ) Q'Opaque O Stained 0 Other
SEDIMENT/ Odors Deposits .
SUBSTRATE 4 Normal Q Sewage Q Petroleum Q Sludge O Sawdust Q Paper fiber KSand
O Chemical  Q Anaerobic . O None O Relict shelis O Other
Q Other .
Looking at stones which are not deepl
ils embedded, are the undersides black in color?
Absent O Slight O Moderate QProfuse O Yes No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic Y% Composlﬁon in
Type Sampling Reach Type Sampling-Area
Bedrock 0 . Detritus sticks, \lvoog, cﬁrse plant < J,——
: materials (CPO! . .
Boulder {> 256 mm (10") 2O s )
Cobble | 64-256 mm (2.5"-10") &L o Muck-Mud | black, very fine organic
OM
Gravel [2-64mm(@.1"2.5) | - 7 O (FrOM ©
Sand 0.06-2mm (gritty) /0 Marl grey, shell fragments
Silt 0.004-0.06 mm o (@
Clay < 0.004 mm (slick) o
A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Datq Sheets - Form 1




TAL 75 5D Oy e IoTEF
HABITAT ASSESSMENT FIELD D:’I‘:IA(

S%EET—HIGH GRADIENT STREAMS (FRONT)

STREAM NAME (e s1C Cfc.ck

undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient).

Gravel, cobble, and
boulder particles are -
25% surrounded by fine
sediment. Layering of
cobble provides diversity

2. Embeddedness

of niche space

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).
(Slow is <0.3 mv/s, deep
is>0.5m.)

1 3. Yelocity/Depth
Regime

Parameters to be evaluated in sampling reach

Little or no enlargement

4. Sediment of islands or point bars

Deposition and less than 5% of the
bottom affected by
sediment deposition.

‘Water reaches base of
5. Channel Flow ‘both lower banks, and
Status minimal amount of
channel substrate is
exposed

SCORE

"1 <25% of channel

of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

Gravel, cobble, and

Only 3 of the 4 regimes

missing, score lower
than if missing other
regimes).

- Some new increase in
bar formation, mostly

Water fills >75% of the
available channel; or

substrate is exposed.

of populations; presence | removed.

Gravel, cobble, and
boulder particles are 25- boulder particles are 50-

present (if fast-shallow is | regimes present (if fast-

are missing, score low).

Moderate deposition of
new gravel, sand or fine
from gravel, sand or fine } sediment on old and new

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed. pools.

Heavy deposits of fine
material, increased bar
development; more than

Very little water in
channel and mostly
‘present as standing

LOCATION 7] MC
STATION # WVERMILE STREAM CLASS ~ —
LAT 2% "XJ LoNG RIVER BASIN
STORET # . AGENCY EPA
 INVESTIGATORS A § [“fauv , M [Tervey ' . ch (» )
FORM COMPLETED BY DATE g7 7(07 7 REASON FOR SURVEY
. e TIM i_ Z z Q AM é
STy [fERA &M
rd
. iti
Habitat Condition Category
Parameter Optimal Subeptimal Marginal Poor .
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; Jack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate
Available Cover and fish cover; mix of Rolcrmal ; adequate desirable; substrate unstable or Jacking.
snags, submerged logs, abitat for maintenance | frequently disturbed or

Gravel, cobble, and
boulder particles are

50% surrounded by fine - { 75% surrounded by fine { more than 75%
sediment. sediment. surrounded by fine
’ sediment.

Only 2 of the 4 habitat | Dominated by 1
velocity/ depth regime
shallow or slow-shallow | (usually slow-deep).

sediment; 5-30% of the | bars; 30-50% of the 50% of the bottom
bottom affected; slight bottom affected; changing frequently;
deposition in pools. sediment deposits at pools almost absent due
obstructions, to substantial sediment
constrictions, and bends; | deposition.
moderate deposition of
pools prevalent.

. Rapzd B_toassessment Protocols For Use in Streams and Wadeablel?zvers Penphytan Betithic
AMacroinvertebrates, and Fish; Second Edition - Forni2: Sl

|
|
|




ASSESSMENT FIELD DATA SHEET—HIGH

{

GKADIENT STREAMS (BACK) -

Condition Category

ted broader than sampling reach

s to be eval

£,

Para

Habitat
Parameter Optimal Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or present, usually in areas | extensive; embankments gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach
normal pattern. evidence of past present on both banks; channelized and
channelization, i.e., and 40 to 80% of stream disrupted. Instream
dredging, (greater than | reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.
present, but recent
channelization is not
present.
SCORE - SR S
Occurrence of riffles Qccurrence of riffles Occasional riffle or Generally all flat water
7. Frequency of relatively frequent; ratio infrequent; distance bend; bottom contours or shallow riffles; r
Riffles (or bends) of distance between between riffles divided | provide some habitat; habitat; distance between
riffles divided by width ] by the width of the distance between riffles | riffles divided by the

18, Bank Stability

(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE __(LB)
SCORE __(RB)

9. Vegetative
Protection (score
each bank)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

SCORE __(LB)
SCORE ___(RB)

Total Score

N

of the stream <7:1
(generally 5 to 7);
variety of habitat is key.
In streams where riffles
are continuous, '
placement of boulders or
other large, natural
obstruction is important.
SNSRI

divided by the width of
the stream is between 15
to 25.

stream is between 7 to
15.

Banks stable; evidence

3 Moderately stable;
of erosion or bank

) Moderately unstable; 30-
infrequent, small areas of

60% of bank in reach has

failure absent or erosion mostly healed areas of erosion; high
minimal; little rotential over. 5-30% of bank in | erosion potential during
for future problems. reach has areas of floods.

<5% of bank affected. erosion.

S ARt

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native

“70-90% of the
streambank surfaces
covered by native
vegetation, but one class

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;

vegetation, including of plants is not well- patches of bare soil or
trees, understory shrubs, { represented; disruption closely cropped

or nonwoody evident but not affecting | vegetation common; less
macrophytes; vegetative | full plant growth than one-haif of the
disruption through potential to any great ﬁotential plant stubble
grazing or mowin, extent; more than one- eight remaining.
minimal or not evident; | half of the potential plant

almost all plants allowed | stubble height

t0 grow naturally. | remaining.

Width of riparian zone
6-12 meters; human
activities have impacted
2one a great deal.

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear--
cuts, lawns, or crops)
have not impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

width of the stream is a
ratio of >25.

‘Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
-100% of bank has

IG5

Less than 50% of the
streambank surfaces
covered by vegetation; .
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in -
average stubble height.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

A-8

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2




She 7SO 9Y§-

pret 6( 7/ 03
BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME CogottC C/-’('Gé wcation . [~ { A C

STATION # F4 & T SEPERMILE STREAM CLASS ™
LAT ' E{ONG RIVER BASIN

STORET # AGENCY £ /A
mvesticaTors A f /w}'awm . plorey, (. YaX@] LOT NUMBER
FORM COMPLETED BY DATE 74 0] REASON FOR,SURVEY /
%{/&Q_/ ME 20 m @| JERA Saryling
f
HABITAT TYPES Indicate the percentage of eacz itat type present
O Cobble 40 % O Snags % 0 Vegetated Banks 2 %  Q Sand J %
0 Submerged Macrophytes_{( 2 Q Other ( ) %
SAMPLE Gear used M)—framc Q kick-net 0 Other
COLLECTION
How were the samples collected? pk.wading 0O from bank 0 from boat
Indicate the number of jabs/kicks taken in each habitat type. / r GC(G » /r(/“l J ( C/{]/%
0 Cobble QO Snags QO Vegetated Banks 0 Sand
T Submerged Macrophytes, @ther ( )

GENERAL (o Hl cPoM ppted |
m€€(e QwA Nen Qm/aég- C"“Vé“’lf-c[/

C 7 o0 J;(:/k,/ fa/'74 ¢ .

QUALITATIVE LISTING OF AQUATIC BIOTA -
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare, 2 = Common, 3—- Abundant, 4 =Dominant

Periphyton 01 234 Slimes W1 2 3 4
Filamentous Algae @1 2 3 4 Macroinvertebrates 0o W2 3 4
Macrophytes . 021 2 3 4 Fish /\0/71 2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance; 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2= Common 39
organisms), 3= Abundant (>10 organisms), 4= Dominant (>50 organisms)

Porifera 0 1 2 3 4} Anisoptera 0 1 2 3 4] Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4] Zygoptera 0 1 2 3 4] Ephemeroptera 01 2 3 4
Platyhelminthes 01 2 3 4 Hemipteré 0 1 2 3 4} Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4} Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 012 3 4 _, 7/ ‘
Oligochaeta 0 1 2 3 4] Sialidae o1 213 4f €€ reso (1 of
Isopoda 0 1 2 3 4} Corydalidae 01 2 3 4 /q_{ fayan,my
Amphipoda 0 1 2 3 4] Tipulidae 01 2 3 4 '
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1.2 3 4] Simuliidae 01 2 3 4
Bivalvia 0 ! 2 3 4] Tabinidae 01 2 3 4

) Culcidae 0 1.2 3 4

Rapld Bzoassessment Protocols For Use in Streams and Wadeable Rivers: Perzphyton, Benthzc ,
Macromvertebraies ana' Fzsh Second Edztzon Form] : yo
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PHY SICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAMNAME ("o we (recfe | LOCATION —T MC
STATION#S 0 {O RIVERMILE STREAM CLASS
LAT LONG - RIVER BASIN .
STORET # aGEiNeY G A ,
INVESTIGATORS ¢ [ fraasy /1 flerved)  (Yolrs
FORM COMPLETED BY ’II)'IA};(TE 44 (-7,] REASON FOR SURVEY
i E AM
/ﬂ/r-rcd/ & ﬂ & 4/( )::«,41 // e

4 /
WEATHER Now Past24  Has there n a heavy rain in the last {days"
CONDITIONS hours O Yes

W} storm (heavy rain) Q .

=] rain (steady rain) 0 Air Temperature gi "/Z/F

)5- showess (intermittent) O Other )

%0 %cloud cover 0 %

Q clear/sunny )@'_

SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph)

Jee fFrA Fore 7—¢
)%Lc ////zo?Laf

STREAM Stream Subsystem Stream Type
CHARACTERIZATION Perennial QO Intermittent O Tidal Q Coldwater ‘KWm'mwater
Stream Origin Catchment Area km?
8 Glacial /g/)Spring-fed
L) Non-glacial montane Mixture of origins

£ Swamp and bog Q Other

Rapid Bioassessment Protocols For Use in Streams and' Wadeable szers4 Penphyton Benthzc S mp e et
Macroinvertebrates, and Fish, Second Edition - Form I e xS T el D e 2 o s RS




TIQN/'WATER QUALITY FIELD DATA SHEET -
"/dBACK) Lo .
WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES Forest Q Commercial 0 No evidence O Some potential sources
Field/Pasture O Industrial { £ RObvious sources
Agricultural Jother ¢/ frre
, Q Residential ravwgcs Local Watershed Erosion
“7 Q None oderate (2 Heavy
RIPARIAN Ipdicate the dominant type and record the dominant species resent
XlsleE’tI‘A'll)‘I(i)TN ) A& Trees typa Shrubs sslzes P Herbaceous
meter buffer
- dominant species present A/J@/\
* | INSTREAM Estimated Reach Length l o Jm Canopy Cover :
: FEATURES : X Partlyopen O Partlyshaded (1 Shaded
: Estimated Stream Width 2. m
— ‘High Water Mark _"_l~ m
Sampling Reach Area m
Proportion of Reach Represented.by Stream
Areainkm’ (mx1000) ™ | Morphology Types e .
QRifle Z¥ " % QRun 7 o
Estimated Stream Depth (2~ 2- m Q Pool %
& Surface Velocity d < 2—! m/sec Channelized QYes MNo
s (at thalweg) - A
x} Dam Present O Yes W)No
i
it LARGE wooDY LWD Q m
' }:{f _ Density of LWD & m'/km’ (LWDY reach area)
AQUATIC Indicate the dominant type and record the dominant species present
YEGETATION Q Rooted emergent Rooted submergent ORooted floating  Q Free floating
Q Floating Algae ttached Algae
dominant species present _
Portion of the reach with aquatic vegetation m%
WATER QUALITY Temperature2 4. { o ow ater Odors N
<o ormal/None wage
Specific Conductance 0-0/ fn ED]Petroleum s gh}fmical
< Fishy ther,
Dissolved Oxygen 4" )’ ] ﬂ»/ / L
6 g Water Surface Oils
pH ]S ’ QStick QO Sheen QGlobs O Flecks
A@None Q Other
Turbidity ——
Turbidity (if not measured)
WQ Instrument Used /Z(H‘I IC v/ D X Clear Sh'ghtlj' turbid Q Turbid
’ Q Opaque O Staine O Other
SEDIMENT/ Odors Deposits
SUBSTRATE h Normal 0 Sewage Q Petroleum O Sludge O Sawdust O Paper fiber h Sand
8 (C)I‘&fmica] QO Anaerobic O None Q Relict shelis 0 Other
Ly .
. Looking at stones which are not deeply
Oils embedded, are the ersides black in color?
M Absent QSlight O Moderate Q Profuse (O Yes No —Jome Orgng e 9n
j v 7
i
!g INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
B (should add up to 100%) (does not necessarily add up to 100%)
1§
ff Substrate Diameter % Composition in Substrate Characteristic % Composltion. in
5 Type Sampling Reach Type Sampling-Area
i
b Bedrock C7 ) Detritus sticks, \ivoog},}coﬁrse plant 0
: material Ol
Boulder | > 256 mm (107 285 23, vl (CFOM)
Cobble 64-256 mm (2.5"-10") tfb Muck-Mud | black, very fine organic
OM
Gravel 2-64 mm (0.1"-2.5") } Q. (FFOM) O
Sand 0.06-2mm (gritty) kel Marl grey, shell fragments
“Silt 0.004-0.06 mm (v O
Clay < 0.004 mm (stick) (@)
A-6
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
tranisient).

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

2. Embeddedness

All four velocity/depth
3. Velocity/Depth regimes present (slow-
deep, slow-shallow, fast-

Regime

deep, fast-shallow).
(Slow is < 0.3 m/s, deep
is>0.5m.)

Parameters to be evaluated in sampling reach

Little or no enlargement

4. Sediment of islands or point bars

Deposition and less than 5% of the
bottom affected by
sediment deposition.

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

5. Channel Flow
Status

SCORE

the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine -
sediment.

"Only 3 of the 4 regimes
present (if fast-shallow is
missing, score lower
than if missing other
regimes).

. Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

STREAMNAME (e, 4C ( /f(ﬂQ LOCATION 77 MC
STATION# 32 /) RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # - AGENCY £ FA
e £ ], e [ Plrng L Yaln
FORM COMPLETED BY DATE [{4 0] REASON.EOR URVEY
TIME )
S/ lug
4
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate
Available Cover and fish cover; mix of Kotenual ; adequate desirable; substrate unstable or lacking.
snags, submerged logs, abitat for maintenance | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.
or other stable habitat of additional substrate in

Gravel, cobble, and
boulder particles are 50~
75% surrounded by fine
sediment.

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Moderate deposition of
new gravel, sand or fine

sediment on old and new

bars; 30-50% of the
bottom affected;
sediment deposlts at
obstructions,

constrictions, and bends;
moderate deposition of .

pools prevalent.

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

 Gravel, cobble, and

‘present as standing

boulder particles are
more than 75%
surrounded by fine
sediment.

Dominated by 1
velocity/ depth regime
{usually slow-deep).

Heavy deposits of fine
material eﬁ)ocmascd bar
development; more than
50% ot the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Very little water in
channel and mostly

pools.

X Rapzd onassessment Protocols For Use in Streams andWadeableRlve i Penphyton, Bent}ucu :
Macroinvertebrates and Fish, Second Edmon “‘Form: 5, i
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SHEET-—HIGH GRADIENT STREAMS (BACK)

’

Habitat

Condition Category

7. Frequency of
Riffles (or bends)

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE ___(LB)
SCORE __ (RB)

9. Vegetative
Protection (score
€ach bank)

"Parameters to be -evaluated broader th_nn' sampling reach

SCORE___(LB)
SCORE ___(RB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

SCORE ___(LB)
SCORE___(RB)

Total Score

~

normal pattern.

Occurrence of riffles
relatively frequent; ratio
of distance between
riffles divided by width
of the stream <7:1
(generally 5to 7);
variety of habitat is key.
In streams where riffles
are continuous,
placement of boulders or
o;her targe, natural

ol

Banks stable; evidence
of erosion or bank
failure absent or
minimal; little potential
for future problems.
<5% of bank affected.

streambank surfaces and
immedjate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowin,
minimal or not evident;
almost all plasts allowe
to

turally. :

Width of riparian zone
>18 meters; human |
activifies (i.e., parking
lots, roadbeds, clear--
cuts, lawns, or crops)
have not impacted zone.

struction is important.

SRR AT R

| More than 90% of the

evidence of past
channelization, i.c.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not

Parameter Optimal Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or present, usually in areas | extensive; embankments gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach

present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

Occurrence of riffles

infrequent; distance

between riffles divided

by the width of the

itream is between 7 to
5.

Moderately stable; )
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion,

70-90% of the
streambank surfaces
covéred by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great
extent; more than one-
half of the potential plant
stubble height

remaining.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Qccasional riffle or
bend; bottom contours
provide some habitat;
distance between riffles
divided by the width of
the stream is between 15
to 25.

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common; less
than one-half of the

tential plant stubble

eight remaining.

channelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

Generally all flat water
or shallow riffles; poor
habitat; distance between
riffies divided by the
width of the stream is a
ratio of >235.

‘Unstable; many eroded
aﬁr:qas; "ravi/“ areas’ .
uent along straight
sections and l?ends;
obvious bank sloughing;
-100% of bank has
erosional scars.

Less than 50% of the
streambank surfaces
covered by vegetation; .
disruption of stréambank
vegetation is very high; -
vegetation has been
removed to

5 centimeters or less in -
average stubble height.

Width of riparian zone
6-12 meters; human
activities have impacted
zone a great deal.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to-human activities.

A-8 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAMEC AVE CIREGHK  [iocaton A1 /1L~
STATION # sS00 RIVERMILE STREAM CLASS -
LAT ] LONG RIVER BASIN
STORET # AGENCY ELA
INVESTIGATORS - )~ Mewny L. Votder, /- /Murvees | LOTNUMBER
FORM COMPLETED BY DATE "(f 4/¢F ° | reasonFoR SURVEf( /
Ny abard TME/ZLLO mom | [fERA A
7
HABITAT TYPES || Indicate tl‘,z 8ercentage of each habitat type present i J/
O Cobble €0 % DOSnags O % O Vegetated Banksd O%  QSandJ %
0O Submerged Macrophytesé 2 Q Other ( ) %
SAMPLE Gear used B(D-frame L kick-net U Other
COLLECTION \
How were the samples collected? a@ading L) from bank Q from boat
Indicate the number of jabs/kicks taken in each habitat type.
QO Cobble______ Qi Snags_ 0O Vegetated Banks £ Sand
0 Submerged Macrophytes QOther( / I‘té«(i Fl _CZ_ “%

GENERAL s L Gt { 2 11[
Mt | oG o S AT

QUALITATIVE LISTING OF AQUATIC BIOTA -
Indicate estimated abundance: 0= Absent/Not Observed, 1=Rare, 2 =Common, 3~ Abundant, 4 = Dominant

Periphyton. o1 23 4 Slimes @ 2 3 4
Filamentous Algae @123 4 Macroinvertebrates 0 @ 2 3 4
Macrophytes (621 2 3 4 Fish @1 2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2 =Common (3-9
) orgamsms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms)

Porifera 0 1 2 3 4| Anisoptera 0 1 2 3 4| Chironomidae 0 1 2 3 4
Hydrozoa 0 1 2 3 4]} Zygoptera 0 1 2 3 4} Ephemeroptera 01 2 3 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4 FeC e y,//_/[ 9{
Oligochaeta 0 1 2 3 4] Sialidae 01 2 3 4 :
Isopoda 0 1 2 3 4] Corydalidae 01 2 3 4 /ch /ay pHr0An /
Amphipoda 0 1 2 3 4] Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4| Empididac 01 2 3 4
Gastropoda 0 1 2 3 47 Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4} Tabinidae 0t 2 3 4

Culcidae 0 1 2 3 4

Raptd BtoassessmentProtocols For Use in Streams and Wadeable Rivers: Penphyton Benthzc o P
Macromvertebrates anszsh SecondEdztzon Form 1 MBS ROl L il s AR e E
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET |

(FRONT)

STREAM NAME (/nnamel [ zL, | LocATION FIMC

STATION #4 £ £T(]) RIVERMILE STREAM CLASS ~ —— -

LAT S92 LonG RIVER BASIN

STORET # A AGENCY &4 i

mstiorions A S Mrann, . Aoy L Vter
| FORM COMPLETE/D(%F rou ' ?&TE'{K o ;‘?h: @; REASON FOR SURVEY (

P y/ PERA [oy “7
‘CvgléDTrl{'lEgNS Now ' :::tr s24 gays eguar,e g;loa heavy rain in the last 7 days?
8 s::inm‘(s(::::iv)?’rraai:\r;) a Air Tempeirature__._u C f f op

a
showers (intermittent) QO Other
a

a
Z_Q‘{g\ %cloud cover

clear/sunny

%

SITE LOCATION/MAP || Praw a map of the site and indicate the areas sampled (or attach a photograph) .
See — (A/of;é ﬁ/q,[/; - ;,7 ?__['L
A//ﬂodff 7[‘) 4(' JV@(MR (- J( ‘{cé 401[“’((”[ 7
Z re n/ cS.

See also 5 7[6 /407[0!

STREAM Stream Subsyst Stream Type
CHARACTERIZATION}Y O Perennial %ﬂtermittent 0 Tidal Q Coldwater ,ﬂ’ Warmwater
Stream Origin Catchment Area km?
Q Glacial 0 Spring-fed
0O Non-glacial montane O Mixture of origin {_
0 Swamp and bog Q Other_v C(" C—l“l ~ _é f

"0

Rapid Bioassessment Protocols For Use in Streams and, Wadeable vaers Perzp};yton Benthzc T LR P *
Macroinvertebrates, and Fish, Second Edition - Forml ¥ v oo Tl o




%T"ERI TION/WATER QUALITY FIELD DATA SHEET -

" (BACK)

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES Forest Q Commercial O No evidence O Some potential sources

Field/Pasture O Industri kObvious sources

"Agricultural X Other £

Q Residential ro-hebs Local Watkggshed Erosion
, 0 None Moderate O Heavy

RIPARIAN
YEGETATION

Indicate the dominant type and record the dominant species present
O Trees Q Shrub:
(18 meter buffer)

_ S Grasses ~ O Herbageous
dominant species present __'ZMNY A 1@ /.( - féilﬁ‘f" ’\Kj'ff heer™ ffm"‘\

Estimated Reach Length i m Canopy Cover

Partly open  Q Partly shaded
Estimated Stream Widtho e m

-~
‘High Water Mark (2, m
Sampling Reach Area — m i

Proportion of Reach Represented by Stream
Morphology Types

Riffle % &Run 00 «
o

QPoot %

Channelized & es 0 No

INSTREAM
FEATURES

; A /¢ e ‘( &
be drean, 76l Areain ki’ (m'x1000) _— oy
; J C %ﬁ/é Estimated Stream Depth O« [ m

Surface Velocity (2‘ Z—. m/sec

0 Shaded

(at thalweg)
Dam Present 03 Yes b’ No
LARGE WOODY LWD o o ‘
DERRIS :
Density of LWD T __mYkm® (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant Specles present
YEGETATION Rooted emergent O Rooted submergent Q Rooted floating O Free floating
O Floating Algae U Attached Algae
dominant species present — /170 VCore ‘(q, O #“o ‘(C; C(
_ Portion of the reach with aquatic vegetation D %
WATER QUALITY Temperature2, . 2ec ater Odors N
/ Normal/None - O Sewage
Specific Conductance » 04%27 m(Cw g Petroleum QO Chemical
O Fishy Q Other,
Dissolved Oxygen Z - Z V’7 /é_
Water Surface Qils
PH_ . 77 QSlick QSheen QGlobs O Flecks
- PMNone Q Other
Turbidity )
‘L/ ( . ‘/ (L) Typrbidity gl‘ not measured)
WQ Instruinent Used ere Clear Slightly turbid Q Turbid
) ’ Q Opaque O Staine Q Other,
SEDIMENT/ Odors Deposits
SUBSTRATE ® Normal Q Sewage Q Petroleum

0 Sludge O Sawdust
ao

QPaper fiber O Sand
Q Relict shells ther =

Q Chemical O Anacrobic 0O None
Q Other . i

. Looking at stones which are not deeply
Oils embedded, are the undersides black in color?
X Absent QSlight O Moderate QOProfuse  QYes KNo

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition. in
Type Sampling Reach Type Sampling-Area
Bedrock (7 ) Detritus sticks, vivoogl,)c%:;\ime plant / f
: terials (CPO;
Boulder > 256 mm (10%) [ ratenals (CPOMD)
Cobble 64-256 mm (2.5"-10") 7 Muck-Mud | black, very fine organic
(FPOM) O

Gravel 2-64 mm (0.1"-2.5") )
Sand 0.06-2mm (gritty) 20 % M grey, shell fragments
St 0.004-0.06 mm 207 : 0
Clay | <0.004 mm (slick) ¥

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form |




HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAM NAME ¢4, weeme S A LOCATION ETMC
STATION ##& Z{ @ RIVERMILE STREAM CLASS ~ ——

LAT J0%2 Long RIVER BASIN

STORET # AGENCY /2 /A

INVESTIGATORS A, J /J'rq/ulL AL M.//vuy

7 Vito

FORM COMPLETED BY

oy /%/r‘m,y

DATE -d7
TIME

AM@

REASON FOR SURVEY

LELRA f’cwg(7

2. Embeddedness

1 3. Velocity/Depth
Regime

Parameters to be evaluated in sampling reach

4, Sediment '
Deposition

5. Channel Flow
Status

SCORE

substrate favorable for
epifaunal colonization
and fish cover; mix of
, submerged logs,

ercut banks, cobble
or other stable habitat -
and at stage to allow full
colonization potential
(i.e., logs/snags that are
pot new fall and not
transient).

Gravel, cobble, and
boulder particles are 0-
25% sumrounded by fine
sediment. Layering of
c<f>b1?h]a1 provides diversity

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).
(Slow is < 0.3 m/s, deep

Little or no enlargement
of islands or point bars
and less than 5% of the
bottomn affected by
sediment deposition.

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed

habitat; well-suited for
full colonization

tential; adeguate

abitat for matntenance
of populations; presence
of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine -
sediment.

"Only 3 of the 4 regimes
present (if fast-shallow is
missing, score lower
than if missing other
regimes).

. Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal
Subsirate/
Avatlable Cover

habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

Gravel, cobble, and _
boulder particles are 50-

75% surrounded by fine
sediment.

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

| Gravel, cobble, and

habitat; lack of habitat is
obvious; substrate
unstable or lacking.

‘boulder particles are
more than 75%
surrounded by fine
sediment.

Dominated by 1
velocity/ depth regime
(usually slow-deep).

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Very tittle water in
channel and mostly
‘present as standing
peols.”

: Raptd Bloassessment Protocols For Use in Streams and, :WadeableRlvers,, Pertphytonr Benthic:
Macroxnvertebrates and Fish, Second Edition ~ Form 2 :

"u[_




ASSESSMENT-FIELD DA

ASHEET—HIGH GRADIENT STREAMS (BACK)

s

TP 1002

7. Frequency of
Riffles (or bends)

'SCORE

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE ___(LB)
SCORE ___(RB)
9. Vegetative

Protection (score
each bank)

‘Parameters to be evaluated broader tlgan' sampling reach

SCORE___ (LB)

10. Riparian
Vegetative Zone
‘Width (score each
bank riparian zone)

SCORE___(LB)
SCORE__ (RB)

Total Score

normal pattern.

Occurrence of riffles
relatively frequent; ratio
of distance between
riffles divided by width
of the stream <7:1
(generally Sto 7);
variety of habitat is key.
In streams where riffles
are continuous,”
placement of boulders or
other large, natural
obstruction is important.

Banks stable; evidence
of erosion or bank
failure absent or
minimal; little rotential
for future problems.
<5% of bank affected.

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
distuption through
grazing or mowin,
minimal or not evident;
almost all plants allowe:
to grow naturally. :

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear--

cuts, lawns, or crops)
have not impacted

evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Habitat Condition Category
Parameter Optimal Subeptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredginf absent or present, usually in areas | extensive; embankments gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach

present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

Occurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream is between 7 to
15.

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great
extent; more than one-
half of the potential piant
stubble height

remaining.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

-| Width of riparian zone

Occasional riffle or
bend; bottom contours
provide some habitat;
distance between riffles
divided by the width of
the stream is between 15
to 25.

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common; less
than one-half of the
tential plant stubble
eight remaining..

6-12 meters; human
activities have impacted
zone a great deal.

channelized and
distupted. Instream
habitat greatly altered or
removed entirely.

Generally all flat water
or shallow riffles; poor
habitat; distance between
Tiffles divided by the
width of the stream is a
ratio of >25.

‘Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars. :

Less than 50% of the
streambank surfaces
covered by vegetation; .
disruption of stréambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in -
average stubble height.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

A-8 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2.
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

HR T§Q $0 02X

STREAM NAME Ui necird. 11 et LOCATION =7 /1 C
STATION #¢Q#§\) _ RIVERMILE STREAM CLASS
LAT T 10NG RIVER BASIN
STORET # AGENCY
INVESTIGATORS 2 § (Y N A /v /c% é ;/W{(f LOT NUMBER
FORM COMPLETED BY DATE (g Z SON FOR SURVEY .
/(/( u/‘ﬂ'«)«/ 236 AM ) fo “"77 / ugy
L
HBABITAT TYPES || Indicate the percentage of each habitat type present
Q Cobble_{? % O Snags & .° O % O Vegetated Banks /0 Q 0 Sand f O%
O Submerged Macrophytes_ (2 % 0 Other ( ) %
SAMPLE Gear used PFD-frame  Q kick-net Q Other
COLLECTION
How were the samples collected? X wading Q from bank O from boat
Indicate the number of jabs/kicks taken in each habitat type.
Q Cobble______ QSnags O Vegetated Banks___ &Sand l "’ ( cﬁ o / /'
0 Submerged Macrophytes Q Other (
GENERAL / /"( Sam (¢ CJ//(»(/‘/(-J
COMMENTS J/ oo + 1 CrO 7’
) as I ’n’{( sy of. ')
L’h 1[1/( /Céc/[—: c(of 1Z v f‘UV\ ~

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, @hre, 2 = Common, 3—Abundant, 4 = Dominant

Periphyton. &1 2 3 4 Slimes @) 2 3 4
Filamentous Algae @1 2 3 4 Macroinvertebrates 0 @2 3 4
Macrophytes @1 2 3 4 Fish (021 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare (1-3 organisms), 2= Common 3-9
organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms)

Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4] Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4] Ephemeroptera 01 2 3 4
Platyhelminthes o1 2 3 4 Hemipteré 0 1 2 3. 4} Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4} Coleoptera 0 1 2 3 4/ Other 01 2 3 4
Hifudinea 01 2 3 4 L.ep%doptera 01 2 3 4 f’ Gl e 'z / f
Oligochaeta 0 1 2 3 4] Sialidae 01 2 3 4
Isopoda 0 1 2 3 4] Corydalidee 01 2 3 4 oC / { %C«J/onm v
Amphipoda 0 1 2 3 4] Tipulidae 01 2 3 4
Decapoda 0 t 2 3 4] Bmpididac 01 2 3 4
Gastropoda 0 1 2 3 4] Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 41} Tabinidae 01 2 3 4

Culcidag 0 1.2 .3 4

"Rapzd Bioassessment Protocols For Usein Streams and Wadeable szers -Pertphyton Benthzc e
.’Macromvertebraies and Fzsh Second Edmon Form I PR R AR
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
‘ | v
STREAMNAME  (_ c.uC  (recfy. |rocaton - MU
STATION #£/) 01 RIVERMILE STREAM CLASS ~ ~
LAT LONG RIVER BASIN
STORET # AGENCY £ P o,
INVESTIGATORS ﬂ f ///c.m 0w A Mores) [ Ve les
| FORM CQMPLE . " | paTE 6E (¢ E ‘o7 REASON FOR SURVEY
. ./,«yo\\,/ _ TIME AM @ /37 CT_ M fcum
4 /
WEATHER Now Past24  Has there bgen a heavy rain in the last 7 days?
CONDITIONS hours ﬁ o
Q storm (heavy rain a
) rain (s(tead‘;'yrain)) o Air Temperature _ZZ‘/ F
a showers (intermittent) [m} Other
20%0 %cloud cover a %
a clear/sunny Né

SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph)

Jee f/wC 7“‘#
/)7(2;/] /7/¢d/l —_
fﬂlﬁ /iééllof

STREAM eam Subsystem Stream Type
CHARACTERIZATION Perennial Q Intermittent  Q Tidal Q Coldwater KWamxwatcr
Stream Origin Catchment Area km?
Q Glacial mﬁnng-fed
Q Non-glacial montane ixture of origins

0 Swamp and bog 0 Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable szers Penphyton Benthzc e e
Macroinvertebrates, and Fish, Second Edition - Form] : TR N e L /




HE 740« SU VY | |
- PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

L  (BACK)
WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES Forest Q'Commercial ﬁ No evidence O Some potential sources
Tl

&f\ield/?asture Q Industrial Obvious sources
gricultural ¥ Other
O Residentiat Mnic Local Wajershed Erosion

Q) None oderate O Heavy

RIPARIAN Indicate the dominant t e and record the dominant species present
VYEGETATION ﬂ% Tees pr Shrybs msspes P 0 Herbaceous
i (18 meter buf¥er) . : g nople
dominant species present 4 ﬁ
o
: 1 INSTREAM Estimated Reach Length m @nopy Cover .
v FEATURES I(lﬁ " Partly open  Q Partly shaded Q Shaded
N Estimated Strea 46‘.4%:3 m
;' : : — High Water Mark m
i Sampling Reach Area m?
v L, Proportion of Reach Represented by Stream
: Area in km* (m’x1000) T km® Morpholegy Types .
0 O Riffle ,2& % QRun_J O%
Estimated Stream Depth V. lm Q Pool %
Sutface Velocity 0 - L;/m/sec Channelized QO Yes KNO
(at thalweg) .
Dam Present O Yes ;{No
LARGE WOODY twp O »
DEBRIS 0 :
Density of LWD m*km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record thé deminant species present )
VEGETATION 0 Rooted emergent Q Rooted submergent Q Rooted floating O Free floating
O Floating Algae E(Attached Algae (
dominant species present A 7 ¢4

Portion of the reach with aquatic vegetation 2 2%

WATER QUALITY Temperature £.7. ‘ °C Water Odors
” & Normal/None - I Sewage
Specific Conductance (2« o Z] s € Q Petroleum 8Chemical

Dissolved Oxygen T 2. sy /7 O Fishy Other

Water Surface Oils
pH 4 &glick C Sheen QO Globs QO Flecks

one  Q Other
Turbidity _—— .
rbidity (if not measured)
WQ Instrument Used A 0/\4C~ v gmea: Slightly turbid”  Q Turbid

Q Opaque 01 Stained Q Other
SEDIMENT/ dors Deposits
SUBSTRATE Normal I Sewage Q Petroleum Q Sludge 0 Sawdust Q Paper fiber M%and
g ghemical £} Anaerobic O None Q Relict shells 0 Other :
ther, . )

Looking at stones which are not deeply
Oils embedded, are the undersides black in color?
$d Absent D Slight QModerate 0O Profuse QOYes I No

INORGANIC SUBSTRATE COMPONENTS ’ ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Compesition in
e Sampling Reach Type Sampling-Area
Bedrock 0 . Detritus sticks, wood, coarse plant -
materials (CPOM) a
Boulder | > 256 mm (107) 2O
Cobble 64-256 mm (2.5"-10") i Muck-Mud | black, very fine organic
S_Q© ek ¥ O
Gravel | 2-64 mm (0.1"2.57) /
Sand 0.06-2mm (gritty) < f Marl grey, shell fragments O
Silt 0.004-0.06 mm 7 :
Clay < 0.004 mm (slick) o

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1




HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME (T¢ #C_Crecle

LOCATION FIMC
STATION #_f0 AJ___RIVERMILE STREAM CLASS ~—
LAT - 843"  LONG RIVER BASIN

STORET # B AGENCY CFrA4 j
7
wwestiontors 2.3 e A Morvey £ Vedor
FORM COMPLETE] i %ﬁl‘ E ¢/ é } REASON FOR SURVEY
E I Y — ; /
. vrren/ & 0@ A JT Gl g
7 ’ /
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for | habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate
Available Cover and fish cover; mix of Eotentlal ; adequate desirable; substrate unstable or lacking.

Parameters to be evainated in sampling reach

2. Embeddedness ‘

3. Velocity/Depth
Reg me

4. Sediment
Deposition

5. Channel Flow
Status

SCORE

15>05m,

| exposed.

snags, submerged logs,
undercut banks, cobble
or other stable habitat -
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
iSiont

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

(Slow is < 0.3 mv's, deep

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is

. Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in poals.

abitat for maintenance
of populations; presence
of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine -
sediment.

"Only 3 of the 4 regimes
present (if fast-shallow is
missing, score lower
than if missing other
regimes).

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

frequently disturbed or
removed.

Gravel, cobble, and )
boulder particles are 50- |
75% surrounded by fine
sediment.

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of

| valent.

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

' Gravel, cobble, and

boulder parhcles are
more than 75%
surrounded by fine
sediment.

Dominated by 1
velocity/ depth regime
(usually slow-deep).

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Very little water in
channel and mostly
present as standing
pools.




AR 79Q SO O( e

‘SHEET—HIGH GRADIENT STREAMS (BACK)

ASSESSMIENT FIELD D
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or present, usually in areas | extensive; embankments gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 0% of the stream reach
normal pattern. evidence of past present on both banks; | channelized and
channelization, i.c., and 40 to 80% of stream | disrupted. Instream
dredging, (greater than | reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.

present, but recent
channelization is not

Occurrence of riffles Occurrence of riffles Occasional riffleor - Generally all flat water
7. Frequency of relatively frequent; ratio infrequent; distance bend; bottom contours or shallow riffles; poor
Riffles (or bends) of distance between between riffles divided provide some habitat; habitat; distance between

riffles divided by width | by the width of the distance between riffles | riffles divided by the

of the stream <7:1 stream is between 7 to divided by the width of | width of the streamn is a

(generally § to 7); is. the stream is between 15 | ratio of >25.

= variety of habitat is key. to 25.
e In streams where riffles .
@ are continuous,’
w0 placement of boulders or
£ other large, natural
E- obstruction is important
) v !
% |SCORE Bl
o
bl ) Banks stable; evidence Moderately stable; Moderately unstable; 30- } Unstable; many eroded
< |8 Bank Stabilitiy; of erosion or bank infrequent, small areas of | 60% of bank in reach has | areas; "raw" areas
| 3 [ (score each bank) | failure absent or erosion mostly healed areas of erosion; high frequent along straight
| k5 minimal; little potential } over. 5-30% of bank in | erosion potential during sections and bends; .
] Note: determine left | for future problems. reach has areas of floods. obvious bank sloughing;
< | orright side by <5% of bank affected. erosion. 60-100% of bank has
_; facing downstream. ) erosional scars. :
[J YT ——
& {SCORE__(LB)
@
": SCORE___(RB)
5 More than 90% of the 70-90% of the 50-70% of the Less than 50% of the
T | 9. Vegetative streambank surfaces and | streambank surfaces streambank surfaces " | streambank surfaces
E Protection (score immediate riparian zone | covered by native covered by vegetation; | covered by vegetation;
& | each bank) covered by native vegetation, but one class | disruption obvious; disruption of stréambank
[ vegetation, including of plants is not well- * | patches of bare soil or vegetation is very high; -
trees, understory shrubs, | represented; disruption closely cropped vegetation has been
or nonwoody evident but not affecting | vegetation common; less | removed to
macrophytes; vegetative | full plant growth than one-half of the 5 centimeters or fess in -
disruption through potential to any great ﬁotential plant stubble average stubble height.
grazing or mowing extent; more than one- eight remaining.. )
minimal or not evident; | half of the potential plant
almost all plants allowed | stubble height
to grow naturally. " | remaining.

SCORE ___(LB)

Width of riparian zone
<6 meters: little orno
riparian vegetation due
to human activities.

Width of riparian zone
6-12 meters; human
activities have impacted
zone a great deal.

Width of riparian zone
>18 meters; human
activifies (i.¢., parking
lots, roadbeds, clear--
cuts, lawns, or crops)
have not impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

SCORE __ (LB)
SCORE __(RB)

Total Score

A-8  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME( sone_Coreele | tocaton [ M
STATION # S 9/ _ RIVERMILE STREAM CLASS —
LAT i LONG RIVER BASIN
STORET # ~ AGENCY 24
INVESTIGATORS £ { re . /Zm /[ J/a;{ 11 | LOT NUMBER
FORM COMPLETED BY DATE ( /{4 REASON FOR SURVEY
M. Avrveny TIME €5 ¢ A“@ FELA fa,"f/'?tﬂq.
k4
/
7

HABITAT TYPES || Indicate the percentage of each habitat type present :

0 CobbleS é % O Snags % Q Vegetated BanksJ Q % u] Sand SE

Q Submerged Macrophytes, % Q Other ( %
SAMPLE Gear used KD~fmme Q kick-net Q Other
COLLECTION

How were the samples collected? Kwading O from bank Q) from boat

Indicate the number of jabs/kicks taken in each habitat type.

O Cobble_____ QO Snags_ QO Vegetated Banks_____ and

3 Submerged Macrophytes QO Other ( / % Nt ) [ i rny
GENERAL / ~t % QW(( / ren feo (é Co / (éc/é(é' emé
COMMENTS Cosr ﬂ po; ;

/ 70 J‘q/”%((‘ c a/(a/é.*cf al fre {C m»uﬁ/('

QUALITATIVE LISTING OF AQUATIC BIOTA : : .
Indicate estimated abundance: 0= Absent/Not Observed, 1=Rare, 2 =Commen, 3= Abundant, 4 = Dominant

Periphyton. 01 2@ 4 Slimes 1 2 3 4
Filamentous Algae &1 2 3 4 Macroinvertebrates 0o @2 3 4
Macrophytes 12 3 4 Fish (R 1 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare (1-3 organisms), 2= Cemmon (3-9
organisms), 3= Abundant (>10 erganisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4] Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4| Zygoptera 01 2 3 4 Ephemeroptera 01 2 3 4
Platyhelminthes 01 2 3 4 Hemipteré 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Colcoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4/ Sialidae 01 2 3 4 Sec [Coul /f
Isopoda 0 1 2 3 4| Corydalidae 01 2 3 4 o€ /Qé
Amphipoda 0 1 2 3 4] Tipulidae o 2 3 4
Decapoda 0 1 2 3 41| Empididae 01 2 3 4 ‘746,?0»79,4,
Gastropoda 0 1 2 3 4] Simuliidae 01 2 3 4 y
Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4

1 Culcidae 0 1 2 3 4

Raptd onaSSessment Protqcols For Use in Streams and. Wadeable Rivers: Pefi;)hyioh;'Bentlgic .

Macroznvertebrafes and Fzsh Second Edition - FormI ¥ A-25 Foon s
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PHYSICAL CHARACTERIZATION[WATER QUALITY FIELD DATA SHEET o

(FRONT) |
/] tedndar Y 1o Ganc Cro
STREAM NAME (/7 ne, ¢ 5 (1 #24/ | LOCATION /=7 M 2“4‘4(
STATION # JQ 25 RIVERMILE STREAM CLASS ' —
LAT LONG , RIVER BASIN
STORET # AGENCY W22

nwvesticators 723 /e . . Mortoy A Va‘(’d
FORM COMPLETED BY 0 DATE gé 2 Z{(? 37 7 REASON FOR SURVEY .
¥ , . /

WEATHER Now Past24  Has there been a heavy rain in the last 7 days?
CONDITIONS hours Q Yes Dé No
Q storm (heavy rain a !
0 rain (s(I:zadv)?'rain)) E Air Temperature go . "/C’F
Q showers (intermittent) Other
ﬁ%ﬂ %cloud cover O %
O clear/sunny a :

SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph) .-

f('(' //7¢//( 7 — ?L
[fERA //4/17
f("(»"vh very (wa,(/ f/ ‘/{/(h/

w7 ‘-;(La,maéér V48 uwéé/\
rmé
Al s0C rmlf //4 7Zaf

STREAM E E m Subsystem Stream Type
CHARACTERIZATION erennial O Intermittent O Tidal 0 Coldwater armwater
Stream Origin Catchment Area km?
Q Gtacial XS pring-fed .
O Non-glacial montane Q Mlxture of origins
0 'Swamp and bog* 0O Other,

Rapid Bioassessment Protocols For Use in Streams and- Wadeable Rivers: Penphyton Bent}uc
Macroinvertebrates, and Fish, Second Edition - Form Lo : G




HYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET -
SAR77 S0 27 mac T T e
WATERSHED" edominant Surrounding Landuse Lacal Watershed NPS Pollution
FEATURES orest Q Commercial Q No evidence ¥ Some potential sources
ield/Pasture Industrial Q Obvious sources
8 Agricultural Other £t
8 Residential ’ Local Watershed Erosion
O None Moderate Q Heavy
RIPARIAN dicate the dominant type and record the dominant species present
XI'SIGE;I‘A'EI(')TN) ﬁ\Trees op Shrubs 4 ¢ aaG sl::i( P 23 Herbaceous
meter buffer : E>
dominant species present A { 6 —. M“fﬂ ¢
INSTREAM Estimated Reach Length 19 m Canopy Cover .
FEATURES - ] Q Parity open O Partly shaded ):{Shaded
: Estimated Stream Width /.. Om
— High Water Mark (J4 0 m
Sampling Reach Area m?
in km? (2 — . Propol:-tilon of Reach Represented by Stream
Area in km' (m’x1000) km® Morphology Types
O Rittle % QORun/QJ %
Estimated Stream Depth 0. ( m Q Pool %
Surface Velocity 0. ' m/sec Channelized MYes O No
(at thalweg) .
Dam Present 0 Yes ﬂNo
LARGE WOODY LWD & 3
DEBRIS m O
Density of LWD m¥/km?® (LWD/ reach area)
AQUATIC ndicate the dominant type and record the dominant species present
YEGETATION Rooted emergent & Rooted submergent O Rooted floating O Free floating
Q Floating Algae 8 Attached Algae ]
dominant species present Ifﬂ’-»ff\"f - r Vfé ef - q,(j;) arrow weel '(’/Jo%rmyn?
Portion of the reach with aquatic vegetation JO 9 .
WATER QUALITY Temperature { 7, a °C ater Odors .
’ Normal/None O Sewage
Specific Conductance_(). O( 7 wsfCen Q Petroleum Q Chemical
/ / Q Fishy Q Other
Dissolved Oxygen 2 - ff 5. "'7 é e
Water Surface Qils
pH_J . X7 OStick Sheen D Globs O Flecks
— ¥None 0O Other
Turbidity .
urbidity (if not measured)
WQ Instrument Used // Qrzé L [L) Clear Slightly turbid QO Turbid
i QO Opaque O Staine Q Other
SEDIMENT/ ors Deposits
SUBSTRATE Normal 0 Sewage Q Petroleum O Sludge O Sawdust QO Pa ﬁ}er Q Sand
8 8hﬂ::mical Q Anaerobic 0 None O Relict shells 0 Other, i V4 o
€1 .
. Looking at stones which are not deeply
Oils embedded, are the undersides black in color?
 AAbsent QSlight QModerate QO Profuse O Yoo ;@mo
INORGANIC SUBSTRATE COMPONENTS : ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition. in
Type Sampling Reach Type Sampling-Area
Bedrock o | Detritus sticks, \ivoo(c:l},)goﬁrse plant o
" materials
Boulder | >256 mm (10%) o perals )
Cobble 64-256 mm (2.5"-10") e Muck-Mud | black, very fine organic
n 3 (FPOM) O
Gravel 2-64 mm (0.1"-2.5") S d
Sand 0.06-2mm (gritty) 7S Marl grey, shell fragments
. Qs =~ .
Silt 0.004-0.06 mm 75 /s : o
Clay <0.004 mm (slick)

=

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form |
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HABITAT ASSESSMENT FIELD DA'{A

(ET~H]GH GRADIENT STREAMS (FRONT)

Available Cover

2. Embeddedness

3. Velocity/Depth
Regime

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

5. Channel Flow
Status

SCORE

and fish cover; mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat -
and at stage to allow full
colonization potential
(i.c., logs/snags that are
not new fall and not
transient).

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Ladyenng of
cobble provides diversity
f mche space.

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).
(Slow is < 0.3 nv/s, deep
15> 0.5 m.)

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

‘Water reaches base of
both lower banks, and
minimal amount of
cha.nne‘l:l substrate is

tential; adequate

abitat for mamtenance
of populations; presence
of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment.

'Only 3 of the 4 regimes

present (if fast-shallow is
missing, score lower
than if missing other
regimes).

| Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Water fills >75% of the
available channel; or

"1 <25% of channel

substrate is exposed.

desirable; substrate
frequently disturbed or
removed.

Gravel, cobble, and .
boulder particles are 50-
75% surrounded by fine
sediment.

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing,.score low).

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

STREAM NAME (i <> ﬂ,(—o(,/f" LoCATION A7 MC /dwc //{
STATION # J{) &) RIVERMILE STREAM CLASS ~ ~—
LAT LONG RIVER BASIN
STORET # AGENCY (& 24
INVESTIGATORS ( S Prana . forry | % afcs
FORM COMPLETED 7 DATE (Z /50 REASON FQ SURVEY
ey TNE 2730 @ ™| [ cu«/("‘f
Habit;t Condition Category :
Parameter ° Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate

unstable or lacking.

| Gravel, cobble, and

boulder particles are
more than 75%
surrounded by fine

sediment.

Dominated by 1
velocity/ depth regime
(usually slow-deep).

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Very little water in
channel and mostly
‘present as standing
pools.

s Rapzd Bzaassessmem Protocols For Use in Streams and Wadeable Rwer& Penphytan \Benthlcx
1~ Muaeromve ebrates, and Fish, Second Edztzon “Fofni2: ¥
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<« MABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS BACK) "

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or present, usually in areas | extensive; embankments | gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach
normal pattern. evidence of past present on both banks; channelized and
channelization, i.e., and 40 to 80% of stream disrupted. Instream
dredging, (greater than | reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.
present, but recent
channelization is not
present.
SCORE - 6] s i
Occurrence of riffles Occurrence of riffles Occasional riffle or - Generally ail flat water
7. Frequency of relatively frequent; ratio infrequent; distance bend; bottom contours or shallow riffles; poor
Riffles (or bends) of distance between between riffles divided provide some habitat; habitat; distance between
riffles divided by width | by the width of the distance between riffles | riffles divided by the
of the stream <7:1 stream is between 7 to divided by the width of | width of the stream is a
(generally 5 t0 7); 15. the stream is between 15 | ratio of >25.

variety of habitat is key. to 25.
In streams where riffles
are continuous,
placement of boulders or
other large, natural
obstruction is important.

| . Banks stable; evidence Moderately stable; Moderately unstable; 30- ] Unstable; many eroded
8. Bank Stnbilitﬂ of erosion or bank infrequent, small areas of | 60% of bank in reach has areas; "raw" areas
(score each ban failure absent or crosion mostly healed areas of erosion; high frequent along straight
| minimal; little potential | over. 5-30% of bank in { erosion potential during | sections and bends;
Note: determine left { for future problems. reach has areas of floods. obvious bank sloughing;
i or right side by <5% of bank affected. erosion. 60-100% of bank has
i facing downstream. : ' erosional scars. :

SCORE ___(LB)
SCORE ___ (RB)

1 More than 90% of the 50-70% of the

Parameters to be evaluated broader th_nn' sampling reach

70-90% of the Less than 50% of the
9. Vegetative streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces
Protection (score immediate riparian zone | covered by native covered by vegetation; | covered by vegetation;
each bank) covered by native vegetation, but one class | disruption obvious; disruption of stréambank
vegetation, including of plants is not well- ~ | patches of bare soif or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation has been
or nonwoody evident but not affecting | vegetation commeon, less | removed to
macrophytes; vegetative { full plant growth than one-half of the 5 centimeters or less in -
disruption through potential to any great tential plant stubble average stubble height.
grazing or mowing extent; more than one- eight remaining..

minimal or not evident; | half of the potential plant
almost all plants allowed | stubble height
to grow naturall remaining.

SCORE __ (LB)
SCORE ___(RB)

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

Width of riparian zone
6-12 meters; human

activities have impacted
zone a great deal.

Width of riparian zone
10. Riparian >18 meters; human
Vegetative Zone activifies (i.e., parking
Width (score each | lots, roadbeds, clear- -
bank riparian zone) | cuts, lawns, or crops)
have not impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

SCORE __(LB)
SCORE __ (RB)

al Score | 2o04C fe‘fl(/ZL/{G' 4}’
Total S — v @/‘M‘f 4‘/# f é/ 1[

roparien veg (Wl /ﬂt’!ﬁ*ﬂ[

A-8  Appendix A-1: Habitas Assessment and Physicochemical Characterization Field Data Sheets - Form 2
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BENTHIC MACROH‘IVEROTIEBRATE FIELD DATA SHEET
PREAN A ] / ‘{. 2 Ca‘)(

AL
STREAM NAME ceynamel OVTES T LocATION =] M Z},,nq( 2/(
STATION #02f _ RIVERMILE STREAM CLASS —
LAT i LONG RIVER BASIN
STORET # AGEncY, C/HY
INVESTIGATORS & § fZresta  flur ey, Ve tes LOT NUMBER
FORM COMPLETED BY ’ DATE £/ 2y ‘7} REASONFOR URVEY (
N Moy ™E 78D e w | [JE
7
HABITAT TYPES || Indicate the dercentage of each habitat type present :
DCobble_ & % QSnags O % O Vegetated Banks{ 29 % 0 Sand [ ‘ %
Q0 Submerged Macrophytes U Q Other (st // 175 % v
SAMPLE Gear used KD-fmme Q kick-net Q Other
COLLECTION
How were the samples collected? Kwading Q from bank Q from boat
Indicate the number of jabs/kicks taken in each habitat type.
QCobble_____ QSnags O Vegetated Banks______ QSand
a Submerged Macmphytes 3 Other ( ) )
GENERAL 7 redys eol) At 1n roa —( vo 7l ”t@stfai
COMMENTS _}
Cosst o ¢

[ cron rw/?é el el

60nls3

QUALITATIVE LISTING OF AQUATIC BIOTA ;
Indicate estimated abundance: 0= Absent/Not Observed, 1=Rare, 2= Common, 3— Abundant, 4 = Dominant

Periphyton g1 2 3 4 Slimes @1 2 3 4
Filamentous Algae P12 3 4 Macroinvertebrates 0 1@ 3 4
Macrophytes A1 2 3 4 _Fish P 1 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS .
Indicate estimated abundance: 0= Absent/Not Observed, 1=Rare (1-3 organisms), 2= Commeon (3-9

organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms)
Porifera 0 1 2 3 4| Anisoptera o 1(2 3 4| Chionomidee 0 1 2 3 4
Hydrozoa 0 1 2 3 4] Zygoptera 0 1 2 3 4} Ephemeroptera 01 2 3 4
Platyhelminthes 012 3 4 Hemipteré 0 1 2 3 4] Trichoptera o1 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4| Silidae 01 23 4 Jee reqt ]Z(
Isopoda , 0 1 2 3 4] Corydalidac 01 2 34 0 é / g 7[
Amphipoda 0 1 2 3 4| Tipulidae 01 2 3 4 2 Y ohom
Decapoda 0 1 2 3 4| Empididae 01 2 3 4 /
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4

Culcidae 0 1.2 3 4

Rapzd BzoassessmentProtocols For Use in Streams and Wadeable Rlver.s"
Macromvertebrales and F lSh Second Edttzon Form

Periphyton; Benthic -
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PHYSICAL CHARACTERIZATIONfWATER QUALITY FIELD DATA SHEET

(FRONT)
. P L
STREAM NAME {{/4, -z & ﬁ{é/f—,,g LOCATION 7 /MMNC ey 2-]
STATION#JU Z) _ RIVERMILE STREAM CLASS < /
LAT LONG RIVER BASIN
STORET # AGENCY  £PA
INVESTIGATORS @ | /oven, A vrveey . £. Ve af(’ (
FORM COMPLETED BY DATE &/e 5§ REASON FOR SURVEY (
U M rrens 272 &\ fgerd S s ‘7

V4
}Jv(l)‘:NADTIé[I'TgNS Now . ::lsltr s24 Has thereﬁl a heavy rain in the last 7 days?

g s::mnn(s(&?d‘;'y;:‘)) 8 Air Temperature ﬁ /C/ {

a showers (intermittent) Other

g Y%cloud cover F %
Q cleat/sunny 0

SITE LOCATION/MAP || Draw a map of the site and Indicate the areas sampled (or attach a photograph)

f;'c /;0(//’6“ ?*L/
SERA /@a —

f/%( /7497[01

0 Glacial
Q) Swamp and bog

Stream Type

STREAM %ream Subsystem
1 CHARACTERIZATION Perennial Q Intermittent (3 Tidal Q Coldwater /&Warmwatcr
Stream Origin Catchment Area kim?

K Spring-fed

Qi Non-glacial montane O Mlxture of origins

Q Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers:: Pertphyton Benthlc
 Macroinvertebrates, and Fish, Second Edition - Forml e esd T e N e < e
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PHYSICAL CHARACTERIZATION/WATER

QUALITY FIELD DATA SHEET -

e

WATERSHED edominant Surrounding Landuse Local Watershgd NPS Pollution
FEATURES Forest Commercial O No evidence M Some potential sources
QField/Pasture Q Industrial ‘( Q Obvious sources
Q Agricultyral QA Other gl Loriv
Q Residential ,4,17@7‘ Local Watepshed Erosion
0O None Moderate Q) Heavy
RIPARIAN dicate the dominant type and record the dominant species present
YECETATION Trees Ry O Grasies ; O Herbaceous
meter buffer : -
dominant species present A' é(’f‘ re= o aplé
INSTREAM Estimated Reach Length 0 m Canopy Cover :
FEATURES : Q Partly open Q Partly shaded AShaded
Estimated Stream Width . m
High Water Mark m
Sampling Reach Area . m )
* (m*x100 Proportion of Reach Represented by Stream
Area in km’ (m’x1000) = _km’ Morphelo, ypes -
— QRiflle 70 % aran 70 5
Estimated Stream Depth 12. l m Q Pool %
Surface Velocity MVsec Channelized 0 Yes MNo
(at thalweg)
Dam Present Q Yes N No
LARGE WOODY LWD —w
DEBRIS :
Density of LWD T __m¥km? (LWD/ reach area)
AQUATIC ndicate the dominant type and record the dominant §peci&c present
YEGETATION Rooted emergent Rooted submergent O Rooted floating O Free floating
O'Floating Algae Q Attached Algae (
dominant species present )’afl Iéa/‘ 1 — hof% wt /(<’/" ‘( /7(‘6“'/( _Q'
N rd Z!
Portion of the reach with aquatic vegetation _§ % r« ﬁ) o c’ﬁ @ 7
WATER QUALITY Temperature / 2 -0 ¢ ater Odors :
(} r Au’ Normal/None - Q Sewage
Specific Conductance (J. O 8 PCt{\Oleum 8ghthenncal
. " Fishy er.
Dissolved Oxygen Z ‘rj "‘7/6
Water Surface Oils
PH_§ 49 Q Stick QSheen O Globs O Flecks
one Other
Turbidity =
/// é"\, (/{O urbidity Gf not measured)
WQ Instrument Used ot Clear Slightly turbid Q Turbid
) Q Opaque O Stained Q Other
SEDIMENT/ Odors Deposits
SUBSTRATE M'Normal Q Sewage Q Petroleum Q Sludge Q Sawdust O Paper fiber XSand
O Chemical O Anaerobic ~ ONone O Relict shells Q Other, i
Q Other .
. Looking at stones which are not deeply
Oils embedded, are the undersides black in cplor?
N Absent QSlight O Moderate 0O Profuse OYes QONo -0 | oqF
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling-Area
Bedrock O Detritus sticks, \ivoodl,)crﬂrse plant
i : materials (CPO <
Boulder |>256 mm (10m v rials ( ) j()
Cobble 64-256 mm (2.5"-10") v Muck-Mud | black, very fine organic
—— ) (FPOM) 5 D)
Gravel 2-64 mm (0.1"-2.57)
Sand 0.06-2mm (gritty) 7r Marl grey, shell fragments
Siit 0.004-0.06 mm 20 O
Clay < 0.004 mm (slick) 0
A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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' HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAM NAME o4 Aiemé2 111k

LOCATION

STATION # $H 13 RIVERMILE

~7 7 {&76 Z{

STREAM CLASS -

Available Cover

2. Embeddedness

3. Velocity/Depth
Regime

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

5. Channel Flow
Status

SCORE

and fish cover; mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat -
and at stage to allow fult
colonization potential
(i.e., logs/snags that are
not new fall and not
transient).

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. I.adyenng of
cc;bbl% pmw es diversity

All four velocity/depth
regimes present (slow-
deep, slow-shaliow, fast-
deep, fast-shallow)
(Slow is < 0.3 m/s, deep
is>0.5m)

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

Water reaches base of
both lower banks, and
minimal amount of
channc!‘ substrate is

tential; adequate

abitat for maintenance
of populations; presence
of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment.

'Only 3 of the 4 regimes
present (if fast-shallow is
missing, score lower
than if missing other
regimes).

. Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

LAT LONG RIVER BASIN
STORET # AGENCY . (f7A
INVESTIGATORS 2 ( freusy , [, ete /7. /ﬂzﬂqj/
FORM COMPLETED BY DATE 6/{2 0] REASON FO RVEY
TIME
S, Srey/ j—lfbé & ™ & é{{ (t
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunat substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate

desirable; substrate
frequently disturbed or
removed.

Gravel, cobble, and _
boulder particles are 50-
75% surrounded by fine
sediment.

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the -
botiom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

' Gravel, cobble, and

unstable or lacking.

boulder particles are
more than 75%
surrounded by fine
sediment.

Dominated by 1
velocity/ depth tegime
(usually slow-deep).

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Very little water in
channel and mostly
‘present as standing
pools.

.. Rapid Btoassessment Protocols F or. Use in Streams and, Wudeable szers, Penphyton Benthzc

L Maero 1fivertebrafes, and Fish, Second Edztzon Forni

LR
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ESSMENT FIELD DATA SHEET-—HIGH GRADIENT STREAMS (BACK)

Habitat Condition Category

Parameter Optimal Subeptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or present, usually in areas | extensive; embankments gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach
normal pattern. evidence of past present on both banks; channelized and
channelization, i.e., and 40 to 80% of stream disrupted. Instream
dredging, (greater than | reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.

present, but recent
channelization is not

. present.
SCORE - 20018 2R e
Occurrence of riffles Occurrence of riffles Occasional riffle or - | Generally all flat water
7. Frequency of relatively frequent; ratio infrequent; distance bend; bottom contours or shallow riffles; poor
Riffles (or bends) | of distance between between riffles divided provide some habitat; habitat; distance between
riffles divided by width by the width of the distance between riffles | riffles divided by the
of the stream <7:1 stream is between 7 to divided by the width of | width of the stream is a
(generally 5 t0 7); 15. the stream is between 15 | ratio of >25.
variety of habitat is key. to 25.
In streams where riffles
i are continuous, -

placement of boulders or
other large, natural

obstruction is important.
-? DENE R
] ) Banks stable; evidence Moderately stable; Moderately unstable; 30- { ‘Unstable; many eroded

8. Bank Stability of erosion or bank infrequent; small areas of | 60% of bank in reach has | areas; "raw" areas
{score each bank) | failure absent or erosion mostly healed areas of erosion; high frequent along straight

minimal; little potential | over. 5-30% of bank in | erosion potential during { sections and bends;
Note: determine left | for future problems. reach has areas of floods. obvious bank sfoughing;
or right side by <5% of bank affected. erosion. -100% of bank has
facing downstream. ) - | erosional scars :
SCORE ___(LB)

SCORE ___ (RB)

| More than 90% of the  }70-00% of the
9. Vegetative streambank surfaces and | streambank surfaces
Protection (score immediate riparian zone | covered by native

50-70% of the
streambank surfaces
covered by vegetation;

Less than 50% of the
streambank surfaces
covered by vegetation;

Parameters to be evaluated broader than sampling reach

each bank) covered by native . | vegetation, but one class disruption obvious; disruption of stréambank
vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation has been
Or nonwoody evident but not affecting vegetation common; Jess | removed to
macrophytes; vegetative | full plant growth than one-half of the 5 centimeters or less in -
disruption through potential to any great tential plant stubble average stubble height.
grazing or mowing extent; more than one- eight remaining.

minimal or not evident; | half of the potential plant
atmost all plants allowed | stubble height
to turally. |} remaining.

SCORE ___(LB)
SCORE __ (RB)

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

Width of riparian zone
10. Riparian >18 meters; human
Vegetative Zone activities (i.e., parking
Width (score each lots, roadbeds, cleat- -
bank riparian zone) | cuts, lawns, or crops)
h ot impacted zone.

Width of riparian zone
6-12 meters; human

activities have impacted
zore a great deal.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

SCORE __ (LB)
SCORE __ (RB)

Total Score

A-8 Appendix A-1: Habitar Assessment and Physicochemical Characterization Field Data Sheets - Form 2
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

22
STREAM NAME 2oy g aevred fre £ _L10CATION 2 /MC  Kamgc 2
STATION # §9 2J RIVERMILE STREAM CLASS “— 4
LAT i LONG RIVER BASIN
STORET # AGENCY S/
INVESTIGATORS S /Zper . phtroy el LOT NUMBER
FORM COMPLETED BY DATE 0/ ¢2(V/ | REASONFOR SURVEY
S Sy i 9570 @ m | JECA sy
HABITAT TYPES | Indicate the percentage of each habitat type present j/
0O Cobble % QSnags___ % Q Vegetated Banks____ % 0 Sand 7 %
1 Submerged Macrophytes % Q Other ( j[ 1{'
SAMPLE Gear used Hi)—framc QO kick-net 0O Other
COLLECTION
How were the samples collected? Rwading O from bank 0O from boat
Indicate the number of jabs/kicks taken in each habitat type.
QO Cobble QO Snags Q Vegetated Banks Q Sand
0 Submerged Macrophytes______ 0 Other ( s
- AN
GENERAL > 2 J c.C,(‘ 2 Nea cywyﬂof! fc‘é
COMMENTS
{ C/o/”] f<v*77é cg/(C ][(('(

QUALITATIVE LISTING OF AQUATIC BIOTA :
Indicate estimated abundance: 0= Absent/Not Observed, 1 Rare, 2= Common, 3= Abundant, 4 = Dominant

Periphyton. Dn 2 3 4 Slimes @1 2 3 4
Filamentous Algae &1 2 3 4 Macroinvertebrates 0o ©2 3 4
o} Macrophytes 621 2 3 4 Fish (01 2 3 4]

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1=Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4| Anisoptera— 0 1 2 3 4] Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 t 2 3 4] Ephemeroptera 01 2 3 4
Platyhelminthes 01 2 3 4 Hemipteré 0 1 2 3 4] Trichoptera 0t 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4] Other 0t 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4 _{/
Oligochaeta 0 1 2 3 4] Sialidae 01 2 3 4 I( & / 1114 4 [
Isopoda 0 1 2 3 4] Corydalidac 01234 Lf A /tc,kaww/
Amphipoda 0 1 2 3 4| Tipulidac 01 2 3 4
Decapoda 0 1 2 3 4| Empididae 0t 2 3 4
Gastropoda 0 1 2 3 4] Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 012 3 4

i Culcidae 0 1.2 3 4

. Rapzd Btoassessment Protocols For Use in Streams and Wadeable Rivers:
. 'Macromvertebrates and Flsh Second Edmon Form [

Berip_hyiori; ‘Benthic..
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME (/4 wG.w9¢ & '[’mé LOCATION FIMU  Leugt 74
STATION#5{) 0} _ RIVERMILE STREAM CLASS . / '
LAT LONG RIVER BASIN
STORET # AGENCY ELA )
INVESTIGATORS A [ flrmnn M, Morrey . [ feXES _
7

FORM COMPLETED BY DATE_ 6/,(%/03 REAS_QW SURVEY , * - -

/A S ey TMETUES @™ e (aw/(mq
WEATHER Now Past 24  Has there W a heavy rain in the last 7 days?
CONDITIONS hours Q Yes

Q storm (heavy rain) Q
a rain (steady rain) =] Air Temperature_@’/. ?
Q  showers (intermittent) [ Other

JO%® %cloud cover Q %
Q clear/sunny a

SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph) .

Sea Ly 74
fERA r®~77(/7 /é(cu) —

J; 7/€ /yéa %Jf

STREAM ream Subsystem -Stream Fype

CHARACTYERIZATION Perennial O Intermittent Q Tidal Q Coidwater armwater
Stream Origin _ Catchment Area km? ’
Q Glacial Spring-fed
8 Non-glacial montane Mixture of origins
C} Swamp and bog Q Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rlvers Perzphyton Benthlc S e ey Revnin
Macroinvertebrates, and Fish, Second Edition - Form L. it Tt doceed e S RS s e
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IQN/WATER QUALITY FIELD DATA SHEET

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES g:‘omst Q Commercial O No evidence N Some potential sources
ield/Pasture O Industrial ( Q Obvious sources
Q Agricultural B Other o¢d feren
O Residential = ?‘ Local Watershed Erosion
/P Q None Moderate Q Heavy
RIPARIAN ndicate the dominant type and record the dominant species present
(\i’%}GE”tFAEI?TN ) iTrees tpr Shrubs Gmsspes P Q Herbaceous
meter buffer :
dominant species present /)070"00 . Cornss ) ’ﬂ '
L
INSTREAM Estimated Reach Length [0 m Canopy Cover N
FEATURES : QO Partly open O Partly shaded #Shaded
: Estimated Stream Width [ 2| 2 m
: / High Water Mark (0. 7§ m
& Sampling Reach Area m*
i — . Proportion of Reach Represented by Stream
: Area in km® (m’x1000) km? Morpholqgy Types
9.7 ORiMe 40 "% Oran ST %
Estimated Stream Depth d. m Q Pool %
Surface Velocity éz‘ 2 !! m/sec ’ Channelized Q Yes ) Mo
(at thalweg)
Dam Present O Yes Q‘No
g -
LARGE WOODY LWD Kw ~Un
DEBRIS o -
Density of LWD m/km? (LWDY/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present
YEGETATION Q Rooted emergent 0 Rooted submergent QO Rooted floating QO Free floating
Q Floating Algae &Anacﬁed Algae
L S——

dominant species present

Portion of the reach with aquatic vegetation ! %

WATER QUALITY Temperature ( ?‘L °C g’ater Odors v

Normal/None Q Sewage
Specific Conductance .( 2{ ‘é 1 5' /C n Petroleum Q Chemical

Dissolved O}yg%n 7.0/ g /7 Q Fishy Q Other

Water Surface Qils

pH - O Slick O Sheen QGlobs O Flecks
MNone Q Other

Turbidity __ ~—

WQ Instrument Used / -/U e L(" (//L) igp ear ™ 3 ot by turbed

Clear Slightly turbid Q Turbid

Q Opagque Q Staine Q Other
1y SEDIMENT/ Odors Deposits
SUBSTRATE Q Normal Q Sewage Q Petroleum QA Sludge Q Sawdust 0 Paper fiber N/Sand
i O Chemical  Q Anaerobic 7 O None O Relict shells Q Other
b ROther___ 704 L3
; o T . Looking at stones which are not deeply
{ ils

embedded, are the undersides black in color?
¥AAbsent QSlight OModerate  QProfuse O Yes Ao

R

L INORGANIC SUBSTRATE COMPONENTS : ORGANIC SUBSTRATE COMPONENTS
;1 (should add up to 100%) (does not necessarily add up to 100%)
:‘5 Substrate Diameter % Composition in Substrate Characteristic % Composition. in
;f pe Sampling Reach Type Sampling-Area
i Bedrock p ~{ Detritus sticks, wood, coarse plant
;5 Boulder | >256 mm (10") 22: g ” el (CFOM) < J/ '
Cobble 64-256 mm (2.5"-10%) L{ {) Muck-Mud |} black, very fine organic b
Gravel | 2-64 mm (0.1-2.5%) [ § (FEOM)
Sand 0.06-2mm (gritty) lr Marl grey, shell fragments O
Silt 0.004-0.06 mm o :
Clay < 0.004 mm (slick) O

A-6
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT) |

ya yd {
STREAMNAME Chhétce  [rlp | LOCATION ETME — Rongld :
STATION#£023 __ RIVERMILE STREAM CLASS  ~— / X
LAT LONG RIVER BASIN ] {
STORET # i AGENCY ELSA
INVESTIGATORS . (| frant, ([ YoXG, M. Murvey
FORM COMPLETED BY DATE {/(L/V/ REASON FOR SURVEY .
A9, a/"'#‘*)’ TIME "0 7 ¢f)m 062/4 Sewplliey
7

Parameters to be evaluated in sampling reach

- ondi 2l
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate
Avaifable Cover and fish cover; mix of tential; adequate desirable; substrate unstable or lacking.
snags, submerged logs, abitat for maintenance | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.

2. Embeddedness

1 3. Velocity/Depth
Regime

4. Sediment
Deposition

5. Channel Flow
Status

SCORE

or other stable habitat -
and at stage to allow full
colonjzation potential
(i.e., logs/snags that are
not new fall and not
transient).

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

Al four velocity/depth
regimes present (slow-
deep slow-shallow, fast-
deep, fast-shallow).
(Slow is < 0.3 m/s, deep
is>0.5m.)

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is

"Only 3 of the 4 regimes_

. Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 5-30%.of the
bottom affected; slight
deposition in pools.

of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

Gravel, cobble, and
bouider particles are 25-
50% survounded by fine
sediment.

present (if fast-shallow is
tmssmg, score lower
than if missing other
regimes).

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

Gravel, cbbble, and

75% surrounded by fine
sediment.

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

| Gravel, cobble, and
boulder particles are 50- .

sediment.

boulder particles are
more than 75%
surrounded by fine

Dominated by 1
velocity/ depth regime
(usually slow-deep)

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Very little water in
channel and mostly
‘present as standing
pools.

Mlzcroinvertebrates and Fish, Se¢ond Edition = Forsi2
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. Hegops0oz .
-HABITAT ASSES MENTFIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Habitat Condition Category

Parameter Optimal Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or present, usually in areas | extensive; embankments gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach
normai pattern. evidence of past present on both banks; channelized and
channelization, i.c., and 40 to 80% of stream | disrupted. Instream
dredging, (greater than | reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.
present, but recent
channelization is not
SCORE - Bl ;
Occurrence of riffles Occurrenice of riffles Occasional riffle or Generally all flat water
7. Frequency of relatively frequent; ratio infrequent; distance bend; bottom contours or shallow riffles; poor
Riffles (or bends) of distance between between riffles divided provide some habitat; habitat; distance between
riftles divided by width | by the width of the distance between riffles | riffles divided by the
of the stream <7:1 stream is between 7 to divided by the width of { width of the stream is a
(generally 5to 7); 15. the stream is between 15 | ratio of >25.

variety of habitat is key. to 25.
In streams where riffles .
are continuous, ’
placement of boulders or
other large, natural
obstruction is i
SR 53

DY

'SCORE

Banks stable; evidence Moderately stable; Moderately unstable; 30- | Unstable; many eroded

roader than sampling reach

8. Bank Stability of erosion or bank infrequent; small areas of | 60% of bank in reach has areas; "raw" areas
! (score each bank) | failure absent or erosion mostly healed areas of erosion; high frequent along straight
i minimal; litle potential | over. 5-30% of bank in | erosion potential during | sections and bends;
r Note: determine left | for future probiems. reach has areas of floods. obvious bank sloughing;
‘ or right side by <5% of bank affected. erosion. 60-100% of bank has
facing downstream. : erosional scars
SCORE _ (LB)

A AR RIS

SCORE ___ (RB) %
— Less than 50% of the

Parameters to be-evaluated b

o More than 90% of the “70-90% of the 50-70% of the

9. Vegetative Streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces

Protection (score immediate riparian zone | covered by native covered by vegetation; covered by vegetation;

¢ach bank) covered by native vegetation, but one class | disruption obvious; disruption of stréeambank
vegetation, including of plants is not well- | patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation has been
or nonwoody evident but not affecting | vegetation common; less | removed to
rhacrophytes; vegetative | full plant growth than one-half of the 5 centimeters or less in -
disruption through potential to any great tential plant stubble average stubble height.
grazing or mowin extent; more than one- eight remaining. )
minimal or not evident; | half of the potential plant
almost all plants allowed | stubble height
to grow naturally. | remaining.

SCORE ___(LB) |4
SCORE __ (RB)

Width of riparian zone | Width of riparian zone Width of ripﬁrian zone Width of riparian zone
10. Riparian >18 meters; human . 12-18 meters; human 6-12 meters; human <6 meters: little or no
Yegetative Zone activities (i.c., parking activities have impacted | activities have impacted | riparian vegetation due
Width (score each | lots, roadbeds, clear- - zone only minimally. zone a great deal. to human activities.
bank riparian zone) | cuts, lawns, or Crops)

have not impacted zone.
SCORE __ (LB)
SCORE ___(RB)

Total Score

P \/l/[( fz}/dr/cch 2oué .

A-8  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2.
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PR : PRCHES LN S

‘BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

ST s Uy (1l LOCATION /‘-’7”7‘1 C  Zange 24
STATION# Q03 _ RIVERMILE STREAM CLASS . ¢ '
LAT ] LONG RIVER BASIN )
STORET # AGENCY & /A
IvESTIGATORS (L, 3, Pravu, Ak, Ve{d | LoTNuMBER
FORM COMPLETED BY DATE [%4 REASON FOR SUR{XE (
2 Morvay TIMB ’géj D See # 1‘*7
HABITAT TYPES || Indicate the percentage of each habitat type present ~
Q Cobble % 0 Snags‘ % Q Vegetated BanksLO 0 Sand 2 %
O Submerged Macrophytes_ (2 % 0 Other ( ) %
SAMPLE Gearused @XD-frame O kick-net Q Other
COLLECTION .
How were the samples collected? 5 wading Q from bank Q from boat
Indicate the number of jabs/kicks taken in each habitat type.
Q Cobble Q Snags Q Vegetated Banks____ Q Sand
0 Submerged I)Aacrophytes Q Other (
GENERAL / J“’{’ retic & [ ron C'/Om/l.))’t e‘
COMMENTS

[ c/oM jcw«ﬁ(a aa/(a/{e Sepporate

'QUALITATIVE LISTING OF AQUATIC BIOTA :
Indicate estimated abundance: 0= Absent/Not Observed, I—Rare, 2= Common, 3— Abundant, 4= Dommant

Periphyton. 0 1 @ 3 4 Slimes @ 1 2 3 4
Filamentous Algae @ 1 2 3 4 Macroinvertebrates 0 @ 2 3 4
Macrophytes (@ 1 2 3 4 Fish W1 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9
organlsms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms)

Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4| Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4| Ephemeroptera 0 2 3 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 1 2 3 4| Trichoptera 0 1 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4} Cther 0 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4| Sialidae 01 23 4 ran
Isopoda 0 1 2 3 4| Corydalidae 01 23 4 CLoCl o4 foter
Amphipoda 0 1 2 3 4| Tipulidae o1 23 4| See resells
Decapoda 0 1 2 3 4] Bmpididae 01 23 4 2€ (e Slonory
Gastropoda 0 1 2 3 4] Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4] Tabinidae 012 3 4

Culcidae 0 1 2 3 4

Rapzd onas.vessment Protocols For Use in Streams and Wadeable Rlvers Penphyton Benthzc K
Macroznvertebrafes and Fzsh Second Edmon Form 100 R S PR S
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME pussesncl Tridy LOCATION FT/V[C Leavge L ¢ g
STATION # /' ) 06 RIVERMILE STREAM CLASS  — ’ 0
LAT LONG RIVER BASIN
STORET # AGENCY EA
INVESTIGATORS S frruny (. K ta ./ orrsy
FORM COMPLETED BY ! %pﬁg ?2/9} _ REASON FOR SURVEY
2. Moreds w6 BERA  Sersflivg
7 7/ /
7

WEATHER Now Past24  Has there&;n a heavy rain in the last 7 days?
CONDITIONS hours 0 Yes N

8 s::mrm(s(lleeaad\;y;;?)) g Air Temperature 0 J ° Z j %F

Q showers (intermittent) Other

{ O %cloud cover a_ %
m] clear/sunny a

SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph) .

[ec f’7v'c 74
3ERA /7@17 —
57\[(- //’éu{/‘)f

STREAM tream Subsystem Stream Type

CHARACTERIZATION)| 2RPerennial ~ O Intermittent Q Tidal Q Coldwater {J'Wannwater
Stream Origin Catchment Area km®
Q Glacial arSpring-fed
Q Non-glacial montane O Mixture of origins
[ Swamp and bog Q Other

Rapid Bioassessment Protocols For Use in Streams and. Wadeable Rivers:: Pertphyton Benthlc RETR
Macroinvertebrates, and Fish, Second Edition - Form L oty D e SV <
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D 96

IN'WATER QUALITY FIELD DATA SHEET

(BACK)
‘WATERSHED Predominant Sﬁrrounding Landuse Local Watershad NPS Pollution
FEATURES x Forest Commercial Q No evidence X 'Some potential sources
O Field/Pasture Q Industn’a} Q Obvious sources
Q Agricultural X Other ¢4 Gl‘i;
Q Residential resge Local Watershed Erosion
7 0 None Moderate  Q Heavy
RIPARTAN Indicate the dominant type and record the dominant species present
XEGE;I‘A{I?I_N) Trees U Shrubs 0 Grasses Q Herbaceous
meter bufler’
dominant species present /(/C{or\
INSTREAM Estimated Reach Length 25( ) m Canopy Cover .
FEATURES : QPartlyopen QPartlyshaded  Yf Shaded
Estimated Stream Width , m
= High Water Mark _/
Sampling Reach Area mt ’
i - Proportion of Reach Represented by Stream
. Area in km* (m’x1000) ~ _kn? Morphology Types Y
( Q Riffle __“EO_% QRun % Zl/
Estimated Stream Depth (7. m QPool "D % - o
Surface Velocity { 2, 2 m/sec Channelized Q Yes DXQ
(at thalweg) . R
Dam Present QO Yes Mo
LARGE WOODY two _Z o
DEBRIS :
Density of LWD m'/km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant sﬁecles present .
YEGETATION Rooted emergent Rooted submergent O Rooted floating O Free floating
Q Floating Algae ttached Algae
dominant species present - ‘
Portion of the reach with aquatic vegetation 4‘576
WATER QUALITY Temperature_/" 7- 7" C ter O;i/&ljs as .
Normai/None ewage
Specific Conductance (. O (Z M“j é/u‘ 8 Petnl;oleum 8 glt‘nhemical
Fishy et
Dissolved Oxygen 7 . 7 ﬁf/ é' '
: Water Surface Oils
pH J - i 7 QSlick O Sheen QO Globs O Flecks
— .QNone Q Other
Turbidity
(. - Turbidity (if not measured)
WQ Instrument Used %f » (/{0 Clear Slightly turbid O Turbid
' Q Opaque O Stained Q Other
SEDIMENT/ dors Deposits
SUBSTRATE ormal Q Sewage Q Petroleumn Q Sludge Q Sawdust Q Paper fiber kSand
8 gltllfrnical Q Anaerobic O None Q Relict shells Q Other.
er . .
. Looking at stones which are not deepl
ils embedded, are the undersides black in color?
Absent O Stight Q Moderate QOProfuse O Yes o
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition.in
Type Sampiing Reach Type Sampling-Area
Bedrock 0 Detritus sticks, wood, coarse plant
: materials (CPOM
Boulder |> 256 mm (10") é O ¢ ) /D .
Cobble 64-256 mm (2.5"-10") lfo Muck-Mud | black, very fine organic 0
Gravel  |2-64 mm (0.1"-2.5%) ?5 (FFOM)
Sand _{0.06-2mm (gritty) S Marl grey, shell fragments
Silt 0.004-0.06 mm 0 O
Clay <0.004 mm (slick) &
A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

2. Embeddedness

| 3. Velocity/Depth
Regime

Parameters to be evaluatedin sampling reach

4. Sediment
Deposition

5. Channel Flow
Status

SCORE

snags, submerged logs,
undercut banks, cobble
or other stable habitat -
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient).

Gravel, cobble, and
boulder particles are 0-
25% swrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).
(Slow is < 0.3 nv/s, deep
1s>0.5m.)

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is

exposed.

. Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools

abitat for maintenance
of populations; presence
of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment.

‘Only 3 of the 4 regimes
present (if fast-shallow is
missing, score lower
than if missing other
regimes).

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

STREAM NAME vn neme & Fred . LOCATION ~{M C ﬁe/n/ ¢ 24 P
STATION # S0 ‘74 RIVERMILE STREAM CLASS —
LAT LONG RIVER BASIN
STORET # AGENCY &A
"mvestioaTors 7 ] /fm,,u /. ey [ Vetor
FORM COM PLETED)/( DATE ¢/ ] @ REAW VEY
TIME AM C
[
i “?’ /"9
Habitat Condition Category
Parameter Optimal Subeptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate
Available Cover and fish cover; mix of otential; adcquate desirable; substrate unstable or lacking.

frequently disturbed or
removed.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing,.score low).

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
Is prevalent.

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

Gravel, cobble, and
boulder partlclcs are
more than 75%
surrounded by fine
sediment.

Dorminated by 1
velocity/ depth regime
(usually slow-deep).

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Very little water in
channel and mostly
present as standing
pools.

.. Rapid Bloas'sessment Protocols For Use in Streams and; Wad 'abIeR yers:
‘-.'Macromvenebrates and Fish, Second Edition’ “Form ;

+ Periphytor; Benthic::
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“_.i_s_ . L

He s0d S0 06

s

SCORE ___(LB)
SCORE___ (RB)

9. Vegetative
Protection (score
each bank)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

SCORE __ (LB)
SCORE___(RB)

Total Score

More than 90% of the

covered by native
vegetation, including

or nonwoody

disruption through
grazing or mowin
minimal or not evident;
almost all planlts allowe

Width of riparian zone
>18 meters; human
activifies (i.e., parking
lots, roadbeds, clear- -
cuts, lawns, or crops)

streambank surfaces and
immediate riparian zone

trees, understory shrubs,

macrophytes; vegetative

have not impacted zone

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great
extent; more than one-
haif of the potential plant

d stubble height

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped

vegetation common; less

than one-half of the
tential plant stubble
eight remaining.

Width of riparian zone
6-12 meters; human

activities have impacted

Zone a great deal.

bhof
Qoé
o

LS e

Less than 50% of the
streambank surfaces
covered by vegetation;
distuption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or-less in -
average stubble height.

SSMENT-FIELD SHEET—HIGH GRADIENT STREAMS (BACK)
dition Catego
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel '} dredging absent or present, usually in areas | extensive; embankments gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach
normal pattern. evidence of past present on both banks; channelized and
channelization, i.e., and 40 to 80% of stream disrupted. Instream
dredging, (greater than | reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.
present, but recent
channelization is not
present.
SCORE - 7 S
Occurrence of riffles Occurrence of riffles Occasional riffle or Generally all flat water
7. Frequency of relatively frequent; ratio | infrequent; distance bend; bottom contours or shallow riffles; poor
Riffles (or bends) of distance between between riffles divided | provide some habitat; habitat; distance between
riffles divided by width | by the width of the distance between riffles | riffles divided by the
of the stream <71 stream is between 7 to divided by the width of | width of the stream is a
(generally 5 to 7); 15. the stream is between 15 | ratio of >25.
= variety of habitat is key. to 25.
e In streams where riffles
¢ are continuous, -
80 placement of boulders or
= other large, natural
E- obstruction is important.
-& | SCORE ) b
&
bl Banks stable; evidence Moderately stable; Moderately unstable; 30~ | Unstable; many eroded
o | 8. Bank Stabili of erosion or bank infrequent, small areas of | 60% of bank in reach has areas; "raw" areas
S | (score each bank) | failure absent or erosion mostly healed areas of erosion; high frequent along straight
_g ' minimal; little potential | over. 5-30% of bank in erosion potential during | sections and bends;
o Note: determine left | for future problems. reach has areas of floods. obvious bank sloughing;
& | orright side by <5% of bank affected. erosion. 60-100% of bank has
2 | facing downstream. erosional scars. :
o
&
¥
&
S
-
3
@
E
o
|
[

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

c/u £ ;‘"G‘l
Ay

terchres

A-8
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

[rd ~
STREAM NAME ¢t (1) locatioN /=774 K grze g SPER
STATION # §2 9§ RIVERMILE STREAM CLASS -
LAT i LONG RIVER BASIN
STORET # AGENCY £/
INVESTIGATORS ﬂ f Lfonn_, [Tty Ye tes LOT NUMBER
FORM COMPLETE DATE _O/. oS REASON EOR SURVEY
\/KM/ TIME 7&03)’2 @l OEFA oy
‘ B —— L4 T
HABITAT TYPES .|| Indicate the percentage of each habitat type present i { /
DCobblc & D% Osnags {O % O Vegetated Banks/Z_% D Sand %
Q Submerged Macrophytes_ &/ O % Q Other ( ) %
SAMPLE Gear used %Mme Q kick-net 0 Other
COLLECTION )
How were the samples coliected? E)Qading O from bank Q from boat
Indicate the number of jabs/kicks taken in each habitat type.
QCobble_ QO Snags_____ Q Vegetated Banks Q Sand
0 qm)merged Macrophytes__ 0O Other (

GENERAL N/ eech ndfle £ rem cO/éthé E oot
[ Cpom semple clleoted rgeretely

QUALITATIVE LISTING OF AQUATIC BIOTA :
Indicate estimated abundance: 0= Absent/Not Observed, 1=Rare, 2= Common, 3= Abundant, 4 = Dommant

Periphyton. 0o @2 3 4 Slimes (V 1 2 3 4
Filamentous Algae 6 1 23 4 Macroinvertebrates 0 0 2 3 4
Macrophytes Q123 4 Fish 0o 1 P34
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 erganisms), 2= Common (3-9
orgamsms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4] Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4] Zygoptera 0 1 2 3 4] Ephemeroptera 01 2 3 4
Platyhelminthes 01 2 3 4 Hemipteré 0 1 2 3 4} Trichoptera o2 3 4
Turbellaria 0 1 2 3 4| Coleoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 012 3 4
Oligochacta 0 1 2 3 4| Silidae 0123 4|  f(a /@é
Isopoda 0 1 2 3 4| Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4} Tipulidae 012 3 4 7L AXDMUMV /‘(S‘(,-/ 7[(
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4] Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4

Culcidae 0 1 2 3 4

Raptd Bwas&essment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic -
Macromvertebrates, and Fish, Second Edztzon Form 1 SR F
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
N . h £
STREAMNAME /Z¢{,, éncG §4r.| LOCATION =71 flefcren Stetion
STATION #57) ﬂ(‘g RIVERMILE STREAM CLASS ~—
LAT LONG RIVER BASIN
STORET # AGENCY EFFA J
INVESTIGATORS 4§ /~ /;’a/'t"t; /. A vf"ct)/ L, VaTd
FORM COMPLETED BY DATE _€//2/9'5 7 _ | REASON FOR SURVEY
At Mo vons/ TIME e ef /}C’/ﬁ)[{ 6""’%/“7’
WEATHER Now Past24  Has therew a heavy rain in the last 7 days?
CONDITIONS hours Q Yes
Q 1 h i Q
0 sr:mrm(s(teiz\;y;r)) g— Air Temperature § £ g2 “/,( r
showers (intermittent)
70wk %cloud cover O % Other
clear/sunny . a

SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach 2 photograph) .

Jee /5‘7”6 7
LERCA plaen —

51 46 / éo%ﬂ

STREAM ream Subsystem Stream Type
CHARACTERIZATION Perennial () Intermittent 0 Tidal Q Coldwater .h ‘Warmwater
Stream Origin Catchment Area km?
0 Glacial X pring-fed
0} Non-glacial montane [ Mlxture of origins
2 Swamp and bog Q Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rwers. Perzp}zyton Bent}uc S s
Macroinvertebrates, and Fish, Second Edition - Form F T . G A -




Jw ) [lcderence J.‘(’wflo&,
<3 PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED Pyedominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES giorcst Q Commercial Q No evidence ¥ Some potential sourcef
Field/Pasture Q Industrial 0 Obvious sources roa
0 Agricultural Q Other :
0 Residentiat Local Watershed Erosion

None Moderate  ( Heavy

RIPARIAN Indicate the dominant type and record the dominant species present
XEGE;I‘A'II"I%N [ﬂ Trees tpr Shrubs Q ‘E;.:i?es ? P Q Herbaceous
meter buffer) 0 710 06 ¢
V4

i dominant species present orad [,
INSTREAM Estimated Reach Length 2 QO m Canopy Cover :
FEATURES : 7 QPartly open O Partly shaded  Jf Shaded
: Estimated Stream Width m - /
: — High Water Mark m
i Sampling Reach Area m? :
i ; - Proportion of Reach Represented by Stream
i Areainkm’ (m’x1000) ___- K Morphology Types .
; P Q Rithle % Qrun 20 v
it Estimated Stream Depth a2 2 dm QPool__Jo %
‘ : ’ Surface Velocity (] . m/sec Channelized ( Yes b&(No
4 : (at thalweg) .
Dam Present OYes JNo
i LARGE wOODY LWD [ _
12 Density of LWD = mikm® (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present
YEGETATION O Rooted emergent 0 Rooted submergent U Rooted floating O Free floating
Q Floating Algae QAﬁached Algae

dominant species present

Portion of the reach with aquatic vegetation 2 O

WATER QUALITY Temperature 4 7~ 2 °C Water Odors v
5" 5’ N Nortmal/None Q Sewage
Specific Conductance (. O ) 1) fc 29 gggtﬁoleum 8 gltlltlamical
. ishy er
Dissolved Oxygen 7. 2’2 "7 A :
Water Surface Oils
pH_6.0 P Slick QSheen O Globs Q Flecks

1 one (O Other
Turbldity
Turbidity (if not measured)
WQ Instrument Used zzuﬂ 44'- (/{0 AfClear * O Slightly turbid’ O Turbid
) ‘ Q Opaque Q Stained Q Other
SEDIMENT/ Odors Deposits
SUBSTRATE X Normal Q Sewage Q Petroleum Q Sludge 1 Sawdust Q Paper fiber &Sand
8 Cltl}fmical O Anaerobic 0 None Q Relict shells Q Other.
Other .

— Looking at stones which are not deepl,
Qiis embedded, are the undersides black in color?
M Absent O Slight 0 Moderate Q Profuse  OYes YANo

INORGANIC SUBSTRATE COMPONENTS ) ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessariiy add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition.in
pe Sampling Reach Type Sampling Area
Bedrock /(7 . | Detritus sticks, wood, coarse plant
materials (CPOM)
Boulder | >256 mm (10%) 2
Cobble | 64-256 um (2.5"-10) o - Muck-Mud | black, very finc organic
& (FPOM) ' 1

Gravel {264 mm (0.1"2.5") 20
Sand 0.06-2mm (gritty) _)‘/ Marl grey, shell fragments
Silt 0.004-0.06 mm O ' : O
Clay <0.004 mm (slick) V)

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1




HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAM NAME /{64’(,0;« )'ﬁtﬁ% LocATioN 7 ME [flelertnet (1 ‘fa/‘f// oY
STATION #§7)_K¢€. RIVERMILE STREAM CLASS  ——
LAT LONG RIVER BASIN
STORET # AGENCY A /
INVESTIGATORS 2§ Py, /. Awroy Vet
FORM COMPLETED B DATE __ b/ { /%/' oJ REASON FOR SURVEY (/ ’
TIME 4 AM =
S S M vrey | LERA faplig
7 4 /
Habitat Condition Category
Parameter Optimal Subeptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate
Available Cover and fish cover; mix of otential; adequate desirable; substrate unstable or lacking.

2. Embeddedness

| 3. Velocity/Depth
Reglme

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

5. Channel Flow
Status

SCORE

snags, submerged logs,
und%srcut bankg, cobl%lse
or other stable habitat -
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity

of niche space.

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).
(Slow is < 0.3 m/s, deep
1$>0.5m.)

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment. deposition.

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is

| exposed.

abitat for maintenance

of populations; presence

of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment.

Only 3 of the 4 regimes
present (if fast-shallow is
tmssmg, score lower
than if missing other
regimes).

. Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

frequently disturbed or
removed.

Gravel, cobble, and .
boulder particles are 50-
75% surrounded by fine
sediment.

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shallow
are missing,.score low).

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected;
sediment deposns at
obstructions,
constrictions, and bends;
moc}cmtc deposition of

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

 Gravel, cobble, and

boulder particles are
more than 75%
surrounded by fine
sediment.

Dominated by 1
velocity/ depth regime
(usually slow-deep).

Heavy deposits of fine
mt;,nyal &ocreased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Very little water in
channel and mostly
‘present as standing

pools.




S 19 Rebopnce It

LR

HEET—HIGH GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

Habitat

Condition Category

7. Frequency of
Riifles (or bends)

SCORE

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.
SCORE ___(LB)

SCORE ___ (RB)

9. Vegetative
Protection (score
each bank)

SCORE __ (LB)
SCORE__ (RB)

10. Riparian
Yegetatlve Zone
Width (score each
bank riparian zone)

SCORE___(LB)
SCORE __(RB)

normal pattern.

Occurrence of riffles
relatively frequent; ratio
of distance between
riffles divided by width
of the stream <7:1
(generally 5t0 7); .
variety of habitat is key.
In streams where riffles
are continuous, '
placement of boulders or
other large, natural
obstruction is important.

Banks stable; evidence
of erosion or bank -
failure absent or
minimal; little potential
for future problems.
<5% of bank affected.

1

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophylies; vegetative
disruption through

. grazing or mowin.
minimal or not evident;
almost all plants allowe
o grow naturally. :

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear- -
cuts, lawns, or crops)
have not impacted zone

evidence of past
channelization, i.c.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not

Parameter Optimal Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or present, usually in areas | extensive; embankments | gabion or cement; over
Alteration minimal; stream with of bridge abutments; 80% of the stream reach

or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

Occurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream is between 7 to

Moderately stable;

erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

“70-90% of the
streambank surfaces
covéred by native
vegetation, but one class
of plants is not well- -
represented; disruption
evident but not affecting
fuli plant growth
potential to any great
extent; more than one-
half of the potential plant
stubble height
remaining.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

infrqquent; small areas of

Occasional riffle or
bend; bottom contours
provide some habitat;
distance between riffles
divided by the width of
the stream is between 15
to 25.

Moderately unstable; 30-
60% of bank in reach has
areas of crosion; high
erosion potential during
floods.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common; less
than one-half of the
gotential plant stubble
eight remaining.

Width of riparian zone
6-12 meters; human
activities have impacted
zone a great deal.

r

e Zoyo

channelized and
distupted. Instream
habitat greatly altered or
removed entirely.

Generally all flat water
or shallow riffles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio of >25.

‘Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional X

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of stréambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in -
average stubble height.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

Total S
otal Score S2oc ! / e((, ct
s CYntss of ferpe 0
CA-8 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2.
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

a VA
STREAMNAME /)pLeroncc S47. [wocaton  f 0 /1( / cLarpnce JEaX00n

STATION #7) &z€. RIVERMILE STREAM CLASS  ~—
LAT LONG RIVER BASIN ‘
STORET # AGENCY & /A

— L N L R S LOT NUMBER

FORM COMPLETED BY pate G/ L(v} REASONEO Y -
/(q . /}fvfrcu/ TIME 12/09 AM @ W;W fam}g/[ .q
/

HABITAT TYPES .|| Indicate the percentage of each habitat type present
Q Cobble &0 % O Snags S % 0 Vegetated Banks, fOou 03 Sand 2 %
O Submerged Macrophytes (2 % 03 Other ( ) %
SAMPLE Gear used §D-frame O kick-net Q Other
COLLECTION
How were the samples collected? ,b' wading 0 from bank 3 from boat

3 Cobble Q Snags QO Vegetated Banks 3 Sand
Q) Submerged Macrophytes 0 Other ( )

vlndicate the number of jabs/kicks taken in each habitat type.
]

GENERAL
COMMENTS

S [ reflle and ([ 7rem fw/j(('f Cw—;;(_)rrécc‘l

/Cﬂ()/!’l SQM/7(C~’ sepere é(:

QUALITATIVE LISTING OF AQUATIC BIOTA

Indicate estimated abundance: 0= Absent/Not

Observed, 1=Rare, 2= Commeon, 3= Abundant, 4 =Dominant

Periphyton o1 29 a4 Slimes (Fi 23 4
Filamentous Algae 012 3 4 Macroinvertebrates 0 G,) 2 3 4
Macrophytes oL 23 4 Fish 0{pP 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Absent/Not Observed, 1=Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4=Dominant (>50 organisms)
Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4] Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4] Zygoptera 0 i 2 3 4 | Ephemeroptera 01 2 3 4
Platyhelminthes 01 2 3 4 Hemipteré 0 1 2 3 4 ) Trichoptera 01 2 3 4
Turbellaria 0 1 2.3 4 Coleoptera 0 1 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4} Lepidoptera 01 2 3 4 ‘
Oligochaeta 0 1 2 3 4] Sialidac o123 4| Jw /4(
Isopoda 01 2 3 4] Corydalidae 01 2 3 4 : /C’j(//%
Amphipoda 0 1 2 3 4 Tipulidae 01 2 3 4 S/
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4] Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4} Tabinidae 01 2 3 4

Culcidae g 1 2 3 4

¥ ,Rép}id}-l}?io_ggsg.gsm_ent Protocols For Use in Streams and Wadeable Rivers: Per”i‘phyion?,’.Benthic..‘
F “Macroinvertebrates, and Fish; Sé’cdnd_Editioh"-»?FOﬁn R g By
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Geotechnical Laboratory
Sh ™ PO Box 4339
aw 1570 Bear Creek Road

Oak Ridge TN 37830
Shaw E & |, Inc. 865/482-6497

CERTIFICATE OF ANALYSIS

- Duane Nielsen August 7, 2003
Shaw E&l

312 Directors Drive
Knoxville TN 37923

This is the Certificate of Analysis for the following samples:

Project ID: Fort McClellan

Project Number: 800486.03EECA01

Date Received by Lab: May 16, 2003 and July 24, 2003
Number of Samples: Twenty-four (24)

Sample Type: : Soil

l. Introduction/Case Narrative

Twenty-three soil samples were received by the Shaw Geotechnical Laboratory on May 16,
2003. One sample was submitted on July 24, 2003 to replace an eatlier sample that had been
consumed in testing. Samples were submitted for determination of particle-size distribution
(grainsize) and lead particle counting. Not all samples required all analyses.

Twenty-three samples were originally tested in July, 2003 with results reported on July 21,
2003. Samples were retested for the lead separation technique using different particle-size
criteria. This document reports results of these latter tests.

Please see Appendix A, Sample Number Cross Reference List; Appendix B, Analysis Results;
and Appendix C, Chain-of-Custody and Request-for-Analysis Records.

Reviewed and Approved:

Ralph Cole
Laboratory Manager, Geotechnical Services

b " ]
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Fort McClellan -

Project No. 800486.03EECAQ1 865/482-6497

il. Analytical Results/Methodology

REFERENCES: United States Army Corps of Engineers (USACE), Engineer Manual 1110-2-
1906, Laboratory Soils Testing, appendix 1i, 1970; United States Environmental Protection
Agency, SW846, Test Methods for Examining Solid Waste, Physical/Chemical Methods, 3rd
ed., Nov 1986 (EPA SW-846). Annual Book of ASTM Standards, Section 4, Construction,
Volume 04.08, Soil and Rock (I}, and Volume 04.09, Soil and Rock (), 2003. Peddicord,
Richard K. and Judy S. LaKind. Ecological and Human Health Risks at an Outdoor Firing
Range. Environmental Toxicology and Chemistry, Vol. 19 No. 10. pp.2605.-

Laboratory Determination of Water (Moisture) Content of Soil and Rock............... ASTM D 2216
Lead Particle Separation in Game Bird Grit Sizes .......c.c.cccvvceveeereeecennes Peddicord and LaKind

I1l. Quality Control

Quality control checks such as duplicates and spikes (QC samples), are not normally applicable
to geotechnical testing. This is due largely to the inability of obtaining samples with known
characteristics, the heterogenous nature of the samples, and quality control procedures built-in
to the analytical method.

QC measures to ensure accuracy and precision of test results include the following:

s 100% verification of all numerical results - raw data entries, transcriptions and
calculations entered by lab technicians are checked, recalculated and verified. Most
data calculations are performed by computer programs.

-« Data validation through test reasonableness - summaries of all test resuilts for individual
reports are reviewed to determine the overall reasonableness of data and to determine
the presence of any data that may be considered outliers.

Quality control procedures are built into most standardized geotechnical procedures. For
example, liquid limit and plastic limit analyses call for re-analyses and specify
acceptance criteria.

Routine instrument calibration - instruments, gauges and equipment used in testing are

calibrated on a routine basis. All instrument calibration follows ASTM or manufacturer
guidelines.

Maintenance of all past caIiBration records - c'alibration records and certification
documents of all instruments, gauges and equipment are updated routinely and
maintained in the Quality Control Coordinators Quality/Operations files.
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Project No. 800486.03EECA01 865/482-6497

¢ Certified and trained personnel - all technicians are certified by the National Institute for
Certification of Engineering Technicians (NICET) in geotechnical soil testing, and are
trained in the application of standard laboratory procedures for geotechnical analyses as
well as the quality assurance measures implemented by IT.

IV'. Data Qualification

The lead separation procedure outlined by Peddicord and LaKind involves segregating soil
particles with certain size ranges, and separating the fractions based on particle composition
(lead vs. natural). The requested size ranges were from 0.8 mm to 2.2 mm, and from 2.8 to 4.2
mm. Wire-mesh test sieves were used to separate the soil particles into their respective size
fractions. Non-lead particles were removed from the lead particles by using a water-flushing
technique. Final separations were performed by hand. Metals other than lead (brass) were
placed into the non-lead category.

However, there was no commercially available 4.2 mm test sieve. The samples were initially
passed through a 4.75 mm sieve, and final grading was performed on individual particles using
digital calipers to size particles at 4.2 mm nominal diameter.

After separating lead and non-lead particles into their respective size fractions, pérticles were
counted and weighed. From this data the number and percentage of particles of each type was
calculated for the gross sample volume (144 square inches).

The separation techniques are based on relative density of materials (water flushing) and visual
appearances (hand grading). Metals other than lead could have been classified as lead if they
had a similar appearance and were denser than soil particles.



Appendix A
Sample Cross-Reference List
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SAMPLE NUMBER CROSS-REFERENCE LIST

LAB SAMPLE NO. CLIENT SAMPLE NO. MATRIX

BCO13T et RWOOOT.....oeeereeeeeeeeeeeeeeeeeeeeeees e ireceaereern e Soil

BCO132 oo eeeen RWOOO2........ooireieeeeeeieereeeeeeeeeeeeseessasessenans Soil

BCO133 oo, RWOOO4......eoeeeeeeeeeeeseeereereeeeersessseneeans Soil

BCO134 ..ot RWOOO5.......coommeeeeeeeeeeeeeeeeeeeveenesresreeeeaneens Soil

BCO135 .o RWOOOB.......oomeeeeeeeeeeeeeeeeeeeeesreeeeeraeneesseneans Soil

BCO136 oo eeeeeee e RWOO07 ... eesra e e e Soil

BCO137 oo RWOOO0B.........ooieeeeeeeeeeeeeeeeeeeresreee e reeenann Soil

BCO138 ..o RWOO009.......cootieeeeeeeeeeeeeeeeereeeeeeeseere e Soil

BCO139 oo RWOOT0.....eeieeeeeieneeeeeee e aereeeveeneeeaeneannans Soil

BCO140 oo, RWOO12..oeooeeeeeeeeeern. e Soil

BCOT4T oo e RWOOT3.....eeeeeeeeee e eeee e areenee s Soil

BCOT42 ... RWOOTA...eiicereeeeeeeeceeeeeeeeesereeee s eeeaenaanns Soil

BCO143 ..o RWOOT5.......ooeeeeeeeeee e eeeeseeereesseeraesaaas Soil

BCO144 ....oovieeeeeeeeeeeeeeeeeenn, RWOOTB.......oieeeeeeeaeeeee e eeeeresere e Soil

BCO145 ..o RWOOTT7 ...t eeee e e sna s Soil

BCO146 ... RWOOTS......eoeeeeeeeeeeeeeeee e eveeeee s Soil

BCO147 oo eeeeer e RWOOTG.......iiieeeeeeeeeeeeeeereeeeeeeeeeenaansannas Soil

BCOT48 ... RWOO21 ..o eeee e s e e s Soil

BCO149 ..o, RWOO22.......coueeeeeeeeeeeeeeeeeeeeeeeeereseseeenenns Soil

BCO150 .o RWOO23........ et eeeeveeneenesesnenns Soil

BCO1I5T oot RWOO24 ...t eeeereereeeeeeenessens Soil

BCO152 .oeeeeeeeeeeeeeeeeeeeeeseeeeeserenns RWOO25.......oiceeeeeeeeeeeeeeeeeeee et ee e eeeeaeeessesaen Soil

BCOT53 eeieeeeeeeeeeeeeeeeeeeeeeeee e RWOO26.......coneeeeeeeeeeeeeeecreeeeeeeresesessseneeans Soil



Appendix B
Sample Test Results
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L MOISTURE CONTENT

PROJECT NAME : PROJECT NUMBER
Fort McClellan 800486.03EECA01

ITLAB CLIENT

MOISTURE, %

MOISTURE , 9% SOLIDS, 9,

SAMPLE NO. SAMPLE NO. ASTM D 2216 SW846 SW846
BCO176 RWOOO1R | 15.2 13.2 86.8
BCO132 RW0002 28.0 21.9 78.1
BCO133 RW0004 17.0 145 85.5
BCO134 RWO0005 443 30.7 69.3
BCO135 RWO0006 783 21.7 78.3
BCO139 RWO0010 20.6 17.0 83.0
BCO140 RW0012 22.2 18.2 81.8
BCO141 ~ RWO0013 188 15.8 84.2
BCO142 RWO0014 29.9 23.0 77.0
BCO143 RWO0015 50.6 33.6 66.4
BCO145 RWO0017 425 29.8 70.2
BCO146 |  RWO0018 8.8 8.1 91.9
BCO147 RWO0019 29.7 229 771
BCO148 RW0021 134.7 57.4 42,6
BCO149 - RW0022 78.0 43.8 56.2
BCO151 RW0024 415 293 70.7
BCO152 RWO0025 38.0 27.6 72.4
BCO153 RW0026 420 29.6 70.4

_ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.
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- Appendix C
Chain-of-Custody and Request-for-Analysis Records



ANALYSIS REQUEST AND  Reference Document No: BERAETDC

IT CORPORATION CHAIN OF CUSTODY RECORD Page 1 of 3
A Member of The IT Group :
Project Number: 800486 Samples Shipment Date: 18 MAY 2003 Bill To: Duane Nielsen
Fort McClelian Lab Destination: IT Corporation Environmental Technology Deve 312 Directors Drive
- Project Name:Fo S ¥ Knoxville TN 37923
Sample Coordinator: Cliver Allen Lab Contact: Ralph Cole
: ~ Report To: Duane Nielsen
Turnaround Time: o4 A G Project Contact: Tim Roth 312 Directors Drive
Carrier/Waybill No.: Fed Ex/ Knoxville TN 37623
Special Instructions: oo, DBEECA OL
Possible Hazard Indentif“ cation: Radiologieal [] | Sample Disposal:
Nonhazardﬁ Flammable Skinimtant [ | Poison B I:I Unknown D Retumn to Client D Disposal by Lab ‘m Archive {mos.)
1. Relinquished By Date: &5/63 1. Received B St E4Z Date: 5/16/07
(Signature/Affilfation) 4 /LS _J S4AS Time: s40¢ {Slgnature/Affiliation Ok f1dgg  Time: fS4o
2. Relinquished By - Date: 2. Received By Date:
(Signature/Affiliation) Time: {Signature/Affiliation) ‘ Time:
3. Relinquished By Date: | 3. Received By Date:
{Signature/Afilliation) Time: {Signature/Affiliation) ' Time:
Comments:
Sample Sample Sample Ctr Requested Testing Condition On
No Sample Name Date Time Container Qty Preservative Program Fil cID Recelipt
WO001 R-70G-SS1-SS-RWOGOT-REG TS WAY 2003 | 10:30 1B 0z CW-JAR 1 None Required raln Size by ASTM D421/D422 Rw 000!
1 wWooot HR-70Q-5501-85-RW0007-REG T3MAY 2003 | 10:30 pp None POLY BAG | 1 None except coolto 4 C articulate Bullet Fragment by BC 0131
j oddicord/La Kind -

02 AR-55-5537-55-RWOU0ZREG GEMAY 2003 | 12:10 | 0z CW-JAR T None Required Grain Size by ASTM D421/D422 ' PWJ 0002
Ll S AR5-5537-SSRWO002 REG TEMAY 2003 | 12:10 [0 None POLY BAG | 1 None exceptcool 04 G [Pariculate Bullet Fragmentt by ? BC 0132
eddicord/La Kind 1 :

R-B5-5534-S5-RWO004-REG G5 MAY 2003 | 10:00 B 0z CW-JAR 1 None Required Grain Size by ASTM D421/0422 Rw oocovy
AR-85-5534-55-RW0004-REG 08 MAY 2003 | 10:00 |0 None POLY BAG | 1 None exceptcoolto 4 C %Eﬁculate Bullet Er?gment by BC 0 1 3 3
Peddicord/La Kind N




ANALYSIS REQUEST AND

Reference Document No:BERA-ETDC

CHAIN OF CUSTODY RECORD Page 2 of 3

&0

IT CORPORATION
A Member of The IT Group
Sample Sample Sample Requested Testing Condition On
No Sample Name Date Time Contalner Preservative Program Fit CID Receipt
AR-71-8505-5S-RWO005-REG 08 MAY 2003 | 10:00 |8 0z CW-JAR 1 None Required (Grain Size by ASTM D421/D422 ' Rw O°0 S
e 4 RWO005 ~71-5805-G5-RWO005-REG 0B MAY 2003 | 10:00 |0 None POLY BAG | 1 None exceptcoolto 4C  [Particulate Buliet Fragment by BC 0134
) Peddicord/La Kind
Wo008 71-8509-05-RWOO0B-REG 08 MAY 2003 | 10:50 |8 0z CW-JAR 1 None Required Grain Size by ASTM D421/D422 ?V 0006
% S |Fwooes R-71-S509-85-RWOD0B-REG C8MAY 2003 | 10:50 0 None POLY BAG | 1 None exceptcoolto 4 C  [Particulate Builet Fragment by BC 0135
eddicord/La Kind K Rw 0007
BC-REF1-55-RWO007-REG 09 MAY 2003 | 08:15 [8 0z CW-JAR 1 None Required Grain Size by ASTM D421/D422 BC 0136
[MBC-REF2-55- RWODDE-REG T2MAY 2003 | 17:10 |8 0z CW-JAR 1 None Required Grain Size by ASTM D421/D422 L Qw200
| MBC-REF3-5S-RWO0009-REG 13 MAY 2003 | 09:45 8 0z CW-JAR 1 None Required Grain Size by ASTM D421/D422 \ BC 0 137
HR-77Q-SS01-5S-RW0010-REG 07 MAY 2003 | 10:00 |8 0z CW-JAR 1 [None Required Grain Size by ASTM D421/D422 N \ R\'J o000 q
FIR-770-5S01-SS-RWO0T0-REG 57 MAY 2003 | 10:00 |0 Nons POLY BAG | 1 [Nore except cool 10 4 G Farticulate Bullet Fragment by [N} BC 0138
Peddicord/La Kind o
w0012 AR-78-5534-55-RWO012-REG 02 MAY 2003 | 09;30 8 0z CW-JAR 1 None Required Grain Size by ASTM D421/D422 N R\H oo
w012 AR-78-5534-S5-RWOD12-REG 09 MAY 2003 | 08:30 |0 None POLY BAG | 1 [None exceptcoofto 4 C articulate Bullet Fragment by N BC 0139
: eddicord/La Kind — Rw Dot
W0013 R-77-8533-S5-RW0013-REG 07 MAY 2003 § 11:20 B8 oz CW-JAR 1 None Required Grain Size by ASTM D421/D422 N BC O 1 40
* U s R77 5S35 SSRW0TSREG 07 MAY 2003 | 11:20 0 None POLY BAG | 1 None except cool to 4 C_ [Particulate Bullet Eragment by N pw col3
eddicord/La Kind .
Woo14 R-80Q-MW02-8S-RW0014-REG 07 MAY 2003 | 12:30 |8 0z CW-JAR 1 None Required - [Grain Size by ASTM D421/D422 NL BC 0141
It W0014 HR-80Q-MW02-SS-RW0014-REG 07 MAY 2003 | 12:30 0 None POLY BAG |- 1 None except coolfo 4 C articulate Bullet Fragment by _I\H_ R\"' °°‘Lf'
eddicord/La Kind BC 0142
AR-77-5550-SS-RWOTS-REG TZNAY 2003 | 11:55 |8 0z CW-JAR 1 None Required Grain Siza by ASTM D421/0422 NT RW ©OIS
- -77-8550-SS-RW0015-REG 1ZMAY 2003 | 11;55 0 None POLY BAG | 1 [None exceptcoolto 4 C  [Particulate Buliet Fragment by N 0 1 43
sddicord/La Kind — BC
MBC-REF-SS-RWC016-REG 12 MAY 2003 | 10:45 18 oz CW-JAR 1 {Nene Required Grain Size by ASTM D421/D422 N RVJ Aot
45-5517-55-RWG017-REG T3 MAY 2003 | 12:35 B 0Z CW-JAR 1 None Required Grain Size by ASTM D421/D422 N Bc 0144
AR-85-5517-SS-RWO017-REG T3 MAY 2003 | 12:35 |0 None POLY BAG | 1 [None exceptcool o 4 G Parlicuiate Builet Fragment by N RAWOONT7
) eddlcord/La Kind I BC 01 45
AR-T8-5525-55-AW D13 REG TZMAY 2003 | 09:40 |6 0z CW-JAR 1 None Required Grain Size by ASTM D421/0422 " pw o018
12" RWG018 ~ [[GAR-78-8525-SS-RW(018-REG 12MAY 2003 | 09:40 |0 None POLY BAG | 1 [None exceptcoolto 4 C  Particulate Bullet Fragment by ; .
eddicord/La Kind - BC 0146
o\\ AR-7B-5817-5S-RWO019-REG 07 MAY 2003 | 08:30 8 oz CW-JAR 1 None Required Grain Slze by ASTM D421/D422 b Rw o9
* l?\ RW0019 T |ISAR-78-55T7-S5-RWQ0T9-REG 07 MAY 2003 | 08:30 0 None POLY BAG | 1 None exceptcool to 4 C  [Particulate Builet Fragment by f BC 0147
- eddicord/La Kind r
R69-5511-55-RWO0Z1-REG T2MAY 2002 T 18:00 B oz CW-JAR 7 INone Required \Grain Size by ASTM D421/D422 T RwOol)
AR-69-5511-SS-RW0021-REG 12MAY 2003 [ 18:00 |0 None POLY BAG | 1 None exceptcoolto 4 C  Particufate Bullet Fragment by : BC 0148
eddicord/La Kind i
Rwaozz Iﬁ-es-ssoz-ssﬂwaozz-REG [ ©8MAY2003 | 08:15 P None POLY BAG | 1 None exceptcoolto 4 C  [Particulate Bullet Fragment by T ew 00T
5 ] Peddicord/La Kind r BC 0149
[ 06 MAY 2002 | 08:15 |8 0z CW-JAR - ] 1 [None Required Grain Size by ASTM D421/D422

Woozz - JFAR-esssoz-ss-Rwoozz-REG




ANALYSIS REQUEST AND

Reference Document No:BERA-ETDC

CHAIN OF CUSTODY RECORD Page 3 of 3

IT CORPORATION
A Member of The IT Group
Sample Sample Sample Requested Testing Condition On
No Sample Name Date Time Container Praservative Program Fil CID Receipt
152, 08" |Rwoezs BCREF-SS-RWOUZ3RES O5MAY 2063 T 08:50 8 0z CW-JAR None Required [Grain Size by ASTM D421/D422 F Rw o023
WO024 08 MAY 2003 | 09:10 B 0z CW-JAR None Required Grain Size by ASTM D421/D422 P BC 0150
¥ 2\ % Riooze 08 MAY2003 | 09:10 0 None POLY BAG | 1 [None exceptcoolto4C  fParticulate Buliet Fragment by Rw o024
) eddlcord/La Kind BC 015 1
WC025 R-E0G-GPOB-SS-RWOUZ5-REG 12MAY 2003 | 12:50 [8 oz CW-JAR [None Required |Grain Size by ASTM D421/D422
¥ mwoos HR-B0Q-GPOE-SS-RWO025-REG 12 MAY 2003 | 12:50 0 None POLY BAG None except cool to 4 C articulate Bullet Fragment by N RW 0025
eddicord/La Kind — BC 0152
O03E EAR.nss1s.ss-Rw002B-REG 07 MAY 2003 | 09:15 B 0z CW-JAR one Required Grain Size by ASTM D421/D422 ;. Rwooz2é
¥ 2B Fwn FAR‘TT$S16~SS-RW0026—REG 0T MAY 2003 | 09:15 |0 None POLY BAG None exceptcoolto 4 C  Particulate Bullet Fragment by M 0153
| , Peddicord/La Kind BC




ANALYSIS REQUEST AND  Reference Document No: 70-072303-£T0C

Shaw™ saw Fnqomentah; ~ CHAIN OF CUSTODY RECORD  Page 1 of

Project Number: 800486 Samples Shipment Date: 23 JUL 2003 } Bill To: Duane Nielsen
F rtlv; Clell Lab Destination: IT Corporation Environmental Technology Deve 312 Directors Drive
i . cClelian : ntal Technol e
Project Name: Fort McCle P 9 Knoxville TN 37023
i - Kelth Hague Lab Contact: Raiph Cole
ngple Coordinator; g Report To: Duane Nielsen
Turnaround Time: 4 /& S/Zklg@ﬂde Project Contact: Tim Roth 312 Directors Drive
A £
Carrier/Waybill No.: ups/ Knoxville TN 37923
Special Instructions:  None
Possible Hazard Indentification: 4e-d Radiological [} | Sample Disposat:
Non-hazard L1 Flammable [ ] skiniritant []  Poison3 ]  Unknown ﬁ Retumto Client [ ] Disposal byLlab §F Archive {mos.)
). ¥
1. Relinquished By , /. /- S%z>  Date: 7/23/°3 |1 Received By /, Skt Date: 7/24/c7
(Slgnature/Affliation) ) T £ET - Time: e *(Slgnature/Affiliation) ore ADge Time: /670
2. Relinquished By Date: ‘ 2. Received By Date:
{Signature/Affiliation) , Time: (Signature/Affitiation) Time:
3. Relinquished By . Date: 3. Received By Date:
(Signature/Afflliation) Time: (Signature/Affiliation) Time:
Comments: None
Sample Sample Sample Ctr ‘ Requested Testing Condition On
No Sample Name Date Time Container Qty Preservativa Program Fil CID Receipt
FWOWR ["RJOQ-SSN-SS-RWOUMR-REG | 2302003 | 09:15 p None POLY BAG ] 1TNone exceptcoolto 4 C  [Particulate Bullet Fragment by Iﬂ
Peddicord/La Kind BC 0176




APPENDIX K

SITE PHOTOGRAPHS

KNO\FTMC\IMR\RIR\Final\F-IMR RIR.doc\5/11/2009\8:47:47 AM









































